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Description

Technical Field

[0001] The present invention relates to novel 2-iminoimidazole derivatives, salts thereof and pharmaceutical compo-
sitions containing the same.

Background Art

[0002] A recent approach for thrombosis has involved inhibiting thrombin enzyme activity, and compounds used for
this purpose have included heparin, low molecular weight heparin, hirudin, argatroban, hirulog and the like. All such
compounds inhibit the enzyme activity of thrombin, and work by inhibiting fibrin blood clot formation without specifically
inhibiting the effect of thrombin on cells. Bleeding tendency is therefore a common side effect encountered in the clinic.
The role of thrombin in thrombosis is not limited to its blood clotting activity, as it is believed to also participate in platelet
aggregation at sites of vascular injury occurring as a result of the activation of platelet thrombin receptor.
[0003] Another approach for thrombosis has been the use of intravenous injection agents such as Abciximab, Eptifi-
batide and Tirofiban, as GPIIb/IIIa receptor antagonists. These compounds, while exhibiting powerful anti-thrombotic
effects by suppressing platelet aggregation induced by various stimulation such as thrombin, ADP, collagen, PAF or the
like, also produce a bleeding tendency as a side effect similarly to thrombin enzyme activity inhibitors. For this reason,
no such compounds have yet been marketed, although their development as oral agents continues to progress.
[0004] Restenosis is a vascular hyperproliferative response to vascular wall injury induced by invasive treatment such
as coronary angioplasty, and this phenomenon may be provoked by the direct or indirect effect of thrombin on cells.
Platelets adhere to injured blood vessels, leading to release of growth factors and eliciting proliferation of smooth muscle
cells. Smooth muscle cells may also be affected indirectly by the action of thrombin on endothelial cells. Also, platelet
adhesion occurs and procoagulant activity increases at sites of vascular injury. Smooth muscle cells can undergo further
direct stimulation due to the high local thrombin concentration which is produced at such sites. While recent studies
using the powerful thrombin inhibitor hirudin have suggested that thrombin induces cell proliferation during the process
of restenosis, it has not yet been determined whether the thrombin effect is direct or indirect (Sarembock et al., Circulation
1992, 84: 232-243). Despite the implication of the cellular effects of thrombin in a variety of pathological symptoms, no
therapeutically active substance is known which specifically blocks such effects.
[0005] The thrombin receptor (PAR1) has recently been cloned (Vu et al., Cell, 1991, 64: 1057-1068), opening an
important door to development of substances which target cellular thrombin receptors. Detailed examination of the amino
acid sequence of this thrombin receptor has revealed a thrombin binding site and hydrolysis site located in the 100
residue amino terminal domain of the receptor. Later research by amino acid mutation in the receptor has established
that limited hydrolysis of this portion of the thrombin receptor by thrombin is necessary for receptor activation (Vu et al.,
Nature, 1991, 353: 674-677). A synthetic peptide corresponding to the amino acid sequence newly generated by hy-
drolysis of the thrombin receptor (the synthetic peptide is known as "thrombin receptor activating peptide", or TRAP)
can activate receptors which have not been hydrolyzed by thrombin. This suggests that the cleavage of the receptor,
the new amino acid sequence generated at the amino terminal (known as the "tethered ligand peptide") functions as
the ligand and interacts with the distal binding site. Further studies of TRAP have confirmed homology of the thrombin
receptors present in platelet, endothelial cell, fibroblast and smooth muscle cell (Hung et al., J. Cell. Biol. 1992, 116:
827-832; and Ngaiza, Jaffe, Biochem. Biophys. Res. Commun. 1991, 179: 1656-1661).
[0006] Research on the structure activity relationship of TRAP suggests that the pentapeptide Phe-Leu-Leu-Arg-Asn
is a weak antagonist for platelet thrombin receptors activated by either thrombin or TRAP (Vassallo. et al., J.Biol.Chem.,
1992, 267: 6081-6085(1992)). Different approaches to receptor antagonism have also been examined by other groups.
One of these approaches has been an attempt to prepare antibodies for the thrombin binding domain of the thrombin
receptor. Such antibodies specifically and effectively suppress activation of platelets by thrombin, and act as thrombin
receptor antagonists (Hung et al., J. Clin. Invest. 1992, 89: 1350-1353). Another approach has been development of
peptide derivatives from TRAP (Steven M.S., J. Med. Chem. 1996, 39: 4879-4887; William J.H., Bioorg. Med. Chem.
Lett. 1998, 8: 1649-1654; and David F.M., Bioorg. Med. Chem. Lett. 1999, 9: 255-260). Yet another has been development
of low molecular weight compounds discovered by high throughput screening using various assay systems such as
receptor binding (Andrew W.S. et al., Bioorg. Med Chem. Lett. 1999, 9: 2073-2078; Scherig Plough WO99/26943; and
Halord S. et al., ACS meeting in Oct. 2001).

Disclosure of the Invention

[0007] Compounds having antagonistic action on thrombin receptors are expected to exhibit excellent effects for
therapy or prevention of diseases associated with thrombin, and therefore offer promise for effective therapy or prevention
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of, for example, thrombosis, vascular restenosis, deep venous thrombosis, pulmonary embolism, cerebral infarction,
heart diseases, disseminated intravascular coagulation, hypertension, inflammatory diseases, rheumatism, glomeru-
lonephritis, neurological diseases and malignant tumors. It has been ardently desired to provide thrombin receptor
antagonists which are satisfactory in numerous aspects including pharmacological activity, thrombin receptor specificity,
safety, dosage and oral efficacy.
[0008] However, the conventional thrombin receptor antagonists have been inadequate in terms of receptor specificity
and oral efficacy.
[0009] It is therefore an object of the present invention to search for and discover compounds having excellent thrombin
receptor inhibiting activity and being therefore useful as thrombin receptor antagonists.
[0010] As a result of much vigorous research conducted under the circumstances described above, the present
inventors have completed this invention upon successfully synthesizing novel 2-iminoimidazole derivatives represented
by the following general formula (I), and also upon unexpectedly finding that these compounds or salts thereof have
excellent thrombin receptor-inhibiting activity and are useful as thrombin receptor antagonists.
[0011] The present invention resides in the following:

<1> a compound represented by the formula:

wherein R1, R2 and R3 may be the same or different and each represents (1) hydrogen, (2) cyano, (3) halogen
or (4) a group selected from Substituent Group A below, and R1 and R2 may bond together to form a 5-membered
ring; R6 represents (1) hydrogen, (2) C1-6 alkyl, (3) acyl, (4) carbamoyl, (5) hydroxyl, (6) C1-6 alkoxy, (7) C1-6
alkyloxycarbonyloxy, (8) C3-8 cycloalkyl, (9) C1-6 alkyloxycarbonyl optionally substituted with acyloxy or (10) a
C6-14 aromatic hydrocarbon ring group or a 5- to 14-membered aromatic heterocyclic group (each of the foregoing
members being optionally substituted with at least one group selected from Substituent Group E below); Y1

represents -CH2-; Y2 represents ; and Ar represents a group represented by the formula:

[wherein R10, R11, R12, R13 and R14 are the same or different and each represents (1) hydrogen, (2) cyano, (3)
halogen, (4) nitro or (5) a group selected from Substituent Group B below, and R11 and R12 or R12 and R13

may bond together to form a 5- to 8-membered heterocycle optionally having 1 to 4 hetero atoms selected from
N, S and O and optionally substituted with at least one group selected from Substituent Group F below].
<Substituent Group A> The group consisting of C1-6 alkyl, alkylidene, C2-6 alkenyl, C2-6 alkynyl, acyl, carboxyl,
carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, sulfonylamino, sulfonyl, sulfamoyl, C3-8 cycloalkyl, a 5- to 14-
membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-membered
aromatic heterocyclic group, each of the foregoing members being optionally substituted with at least one group
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selected from Substituent Group A’ below;
<Substituent Group A’> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, cyano, acyl, carboxyl,
carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, ureido, ureylene, sulfonylamino, sulfonyl, sulfamoyl, halogen, C3-8
cycloalkyl, a heterocyclic alkyl group, a 5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic
hydrocarbon ring group and a 5- to 14-membered aromatic heterocyclic group, wherein the C6-14 aromatic
hydrocarbon ring group and the 5- to 14-membered aromatic heterocyclic group may be substituted with at
least one group selected from the group consisting of C1-6 alkyl, cyano, acyl, carboxyl, carbamoyl, C1-6 alkox-
ycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, nitro, amino, C1-6 alkylamino,
C3-8 cycloalkylamino, acylamino, ureido, ureylene, sulfonylamino, sulfonyl, sulfamoyl, halogen and C3-8 cy-
cloalkyl;
<Substituent Group B> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, acyl, carboxyl, carbamoyl,
C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6 aminoalkyl,
C1-6 alkylamino, C3-8 cycloalkylamino, acylamino, ureido, sulfonylamino, sulfonyl, sulfamoyl, C3-8 cycloalkyl, a
5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-
membered aromatic heterocyclic group, each of the foregoing members being optionally substituted with at
least one group selected from Substituent Group B’ below;
<Substituent Group B’> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, oxo, cyano, C1-6 cyanoacyl,
C2-7 acyl, C1-6 alkanoyl, benzoyl, aralkanoyl, C1-6 alkoxyalkylcarbonyl, C1-6 hydroxyalkylcarbonyl, carboxyl,
C1-6 carboxyalkyl, C1-6 carboxyalkyloxy, carbamoyl, carbamoylalkyloxy, C1-6 alkoxycarbonyl, C1-10 alkoxycar-
bonyl-C1-6 alkyl, C1-10 alkoxycarbonyl-C1-6 alkyloxy, C1-6 monoalkylaminocarbonyl, C2-6 dialkylaminocarbonyl,
hydroxyl, C1-6 alkoxy, C1-10 alkoxyalkyl, C1-10 aralkyloxyalkyl, C1-6 hydroxyalkyl, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, ureido, ureylene, C1-6 alkylsulfonylamino, phenylsulfonylamino,
C1-6 alkylsulfonyl, phenylsulfonyl, C1-6 monoalkylaminosulfonyl, C2-6 dialkylaminosulfonyl, sulfamoyl, halogeno,
C3-8 cycloalkyl, a 5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group,
a 5- to 14-membered aromatic heterocyclic group, a heterocyclic aminocarbonyl group, a heterocyclic amino-
sulfonyl group and isoxazolinyl, wherein the 5- to 14-membered non-aromatic heterocyclic group, the C6-14
aromatic hydrocarbon ring group, the 5- to 14-membered aromatic heterocyclic group and isoxazolinyl may be
independently substituted with at least one group selected from the group consisting of C1-6 alkyl, oxo, cyano,
acyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalky-
loxy, nitro, amino, C1-6 aminoalkyl, C1-6 alkylamino, C1-6 dialkylamino, C3-8 cycloalkylamino, acylamino, ureido,
ureylene, alkylsulfonylamino, alkylsulfonyl, sulfamoyl, halogeno and C3-8 cycloalkyl;
<Substituent Group E> The group consisting of C1-6 alkyl, cyano, acyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl,
C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6 alkylamino, C3-8 cycloalkylamino,
acylamino, ureido, ureylene, sulfonylamino, sulfonyl, sulfamoyl, halogen and C3-8 cycloalkyl;
<Substituent Group F> The group consisting of (1) hydrogen, (2) cyano, (3) halogen, (4) oxo and (5) C1-6 alkyl,
alkenyl, alkynyl, acyl, C1-6 alkanoyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hy-
droxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, imino, C1-6 aminoalkyl, C1-6 alkylamino, C3-8 cycloalkylamino,
acylamino, ureido, sulfonylamino, sulfonyl, sulfamoyl, C3-8 cycloalkyl, a 5- to 14-membered non-aromatic het-
erocyclic group, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-membered aromatic heterocyclic group
(each of the foregoing members being optionally substituted with at least one group selected from Substituent
Group F’ below);
<Substituent Group F’> The group consisting of C1-6 alkyl, oxo, cyano, acyl, carboxyl, carbamoyl, C1-6 alkox-
ycarbonyl, benzyloxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, ureido, ureylene, C1-6 alkylsulfonylamino, C1-6 alkylsulfonyl, sul-
famoyl, halogeno, C3-8 cycloalkyl, a 5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic
hydrocarbon ring group and a 5- to 14-membered aromatic heterocyclic group; or a salt thereof;

<2> a compound according to <1> or a salt thereof, wherein R1, R2 and R3 may be the same or different and each
represents C1-6 alkyl, C2-6 alkenyl or C1-6 alkoxy, each of the foregoing members being optionally substituted with
at least one group selected from Substituent Group A" below:

<Substituent Group A"> The group consisting of C1-6 alkyl, acyl, carboxyl, C1-6 alkoxycarbonyl, C1-6 alkylami-
nocarbonyl, hydroxyl, C1-6 alkoxy, C1-6 alkylamino, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-
membered aromatic heterocyclic group, wherein the C6-14 aromatic hydrocarbon ring group and the 5- to 14-
membered aromatic heterocyclic group may be substituted with at least one group selected from the group
consisting of C1-6 alkyl, carboxyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, nitro,
C1-6 alkylamino, acylamino, sulfonylamino and halogen; R6 represents a group selected from the group con-
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sisting of hydrogen, C1-6 alkyl and C1-6 alkyloxycarbonyl optionally substituted with acyloxy; Y1 represents
(CH2)m- [wherein m represents 1; Y2 represents -CO-; and Ar represents a group represented by the formula:

[wherein R10, R11, R12, R13 and R14 are the same or different and each represents a group selected from the
group consisting of hydrogen, C1-6 alkyl, hydroxyl, C1-6 alkoxy, C1-6 alkylamino, C3-8 cycloalkylamino, acylamino,
a 5- to 14-membered non-aromatic heterocyclic group and C1-6 alkyloxycarbonyloxy, and R11 and R12 or R12

and R13 may bond together to form a 5- to 8-membered heterocycle (i) optionally having 1 to 4 hetero atoms
selected from N, S and O and (ii) optionally substituted with at least one group selected from the group consisting
of cyano, oxo, and C1-6 alkyl, acyl, C1-6 alkanoyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminoc-
arbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6 alkylamino, sulfonyl and a 5-to 14-membered
non-aromatic heterocyclic group (each of the foregoing members being optionally substituted with at least one
group selected from Substituent Group F" below:
<Substituent Group F"> The group consisting of C1-6 alkyl, oxo, cyano, acyl, carboxyl and C1-6 alkoxy)];

<3> a compound according to <1> or <2> or a salt thereof,
wherein R10 and R14 are hydrogen;
<4> a compound according to <1> or <2> or a salt thereof, wherein Ar is a group represented by the formula:

[wherein R11 and R13 have the same definitions given above, and R15 represents (1) hydrogen or (2) a group
selected from Substituent Group H below, and R11 and R15 may bond together to form a 5- to 8-membered
heterocycle optionally substituted with at least one group selected from Substituent Group F above and optionally
having 1 or 2 hetero atoms selected from N, S and O.
<Substituent Group H> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, acyl, C1-6 alkoxycarbonyl,
aminocarbonyl, C1-6 alkylaminocarbonyl, C3-8 cycloalkyl, C1-6 aminoalkyl, sulfonyl, C3-8 cycloalkylamino, a 5-
to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-
membered aromatic heterocyclic group, each of the foregoing members being optionally substituted with at
least one group selected from Substituent Group H’ below;
<Substituent Group H’> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, oxo, cyano, C1-6 cyanoalkyl,
C2-7 acyl, C1-6 alkanoyl, benzoyl, aralkanoyl, C1-6 alkoxyalkylcarbonyl, C1-6 hydroxyalkylcarbonyl, carboxyl,
C1-6 carboxyalkyl, C1-6 carboxyalkyloxy, carbamoyl, carbamoylalkyloxy, C1-6 alkoxycarbonyl, C1-10 alkoxycar-
bonyl-C1-6 alkyl, C1-10 alkoxycarbonyl-C1-6 alkyloxy, C1-6 monoalkylaminocarbonyl, C2-6 dialkylaminocarbonyl,
hydroxyl, C1-6 alkoxy, C1-10 alkoxyalkyl, C1-10 aralkyloxyalkyl, C1-6hydroxyalkyl, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, ureido, ureylene, C1-6 alkylsulfonylamino, phenylsulfonylamino,
C1-6 alkylsulfonyl, phenylsulfonyl, C1-6 monoalkylaminosulfonyl, C2-6 dialkylaminosulfonyl, sulfamoyl, halogeno,
C3-8 cycloalkyl, a 5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group,
a 5- to 14-membered aromatic heterocyclic group, a heterocyclic aminocarbonyl group, a heterocyclic amino-
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sulfonyl group and isoxazolinyl, wherein the 5- to 14-membered non-aromatic heterocyclic group, the C6-14
aromatic hydrocarbon ring group, the 5- to 14-membered aromatic heterocyclic group and isoxazolinyl may be
independently substituted with at least one group selected from the group consisting of C1-6 alkyl, oxo, cyano,
acyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalky-
loxy, nitro, amino, C1-6 aminoalkyl, C1-6 alkylamino, C1-6 dialkylamino, C3-8 cycloalkylamino, acylamino, ureido,
ureylene, alkylsulfonylamino, alkylsulfonyl, sulfamoyl, halogeno and C3-8 cycloalkyl];

<5> a compound according to <1> or <2> or a salt thereof, wherein Ar is a group represented by the formula:

[wherein R11 and R15 have the same definitions given above, and R16 represents (1) hydrogen or (2) a group
selected from Substituent Group H above, and R11 and R15 or R15 and R16 may bond together to form a 5- to
6-membered heterocycle optionally substituted with at least one group selected from Substituent Group F above
and optionally having 1 or 2 hetero atoms selected from N, S and O];

<6> a compound according to <1> or <2> or a salt thereof, wherein Ar is a group represented by the formula:

[wherein R11 and R15 have the same definitions given above, and R17 and R18 are the same or different and
each represents (1) hydrogen or (2) a group selected from Substituent Group I below, and R11 and R15, R15

and R17, R15 and R18 or R17 and R18 may bond together to form a 5- to 8-membered heterocycle optionally
substituted with at least one group selected from Substituent Group F above and optionally having 1 or 2 hetero
atoms selected from N, S and O.
<Substituent Group I> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, acyl, carbamoyl, C1-6
alkoxycarbonyl, C1-6 alkylaminocarbonyl, C1-6 aminoalkyl, sulfonyl, sulfamoyl, C3-8 cycloalkyl, a 5- to 14-mem-
bered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-membered
aromatic heterocyclic group, each of the foregoing members being optionally substituted with at least one group
selected from Substituent Group I’ below;
<Substituent Group I’> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, oxo, cyano, C1-6 cyanoalkyl,
C2-7 acyl, C1-6 alkanoyl, benzoyl, aralkanoyl, C1-6 alkoxyalkylcarbonyl, C1-6 hydroxyalkylcarbonyl, carboxyl,
C1-6 carboxyalkyl, C1-6 carboxyalkyloxy, carbamoyl, carbamoylalkyloxy, C1-6 alkoxycarbonyl, C1-10 alkoxycar-
bonyl-C1-6 alkyl, C1-10 alkoxycarbonyl-C1-6 alkyloxy, C1-6 monoalkylaminocarbonyl, C2-6 dialkylaminocarbonyl,
hydroxyl, C1-6 alkoxy, C1-10 alkoxyalkyl, C1-10 aralkyloxyalkyl, C1-6 hydroxyalkyl, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, ureido, ureylene, C1-6 alkylsulfonylamino, phenylsulfonylamino,
C1-6 alkylsulfonyl, phenylsulfonyl, C1-6 monoalkylaminosulfonyl, C2-6 dialkylaminosulfonyl, sulfamoyl, halogeno,
C3-8 cycloalkyl, a 5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group,
a 5- to 14-membered aromatic heterocyclic group, a heterocyclic aminocarbonyl group, a heterocyclic amino-
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sulfonyl group and isoxazolinyl, wherein the 5- to 14-membered non-aromatic heterocyclic group, the C6-14
aromatic hydrocarbon ring group, the 5- to 14-membered aromatic heterocyclic group and isoxazolinyl may be
independently substituted with at least one group selected from the group consisting of C1-6 alkyl, oxo, cyano,
acyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalky-
loxy, nitro, amino, C1-6 aminoalkyl, C1-6 alkylamino, C1-6 dialkylamino, C3-8 cycloalkylamino, acylamino, ureido,
ureylene, alkylsulfonylamino, alkylsulfonyl, sulfamoyl, halogeno and C3-8 cycloalkyl];

<7> a pharmaceutical composition comprising a compound according to any one of <1> to <6> or a salt thereof;
<8> a composition according to <7>, wherein the composition is a thrombin receptor antagonist;
<9> a composition according to <7>, wherein the composition is a thrombin receptor PAR1 antagonist;
<10> a composition according to <7> wherein the composition is a platelet aggregation inhibitor;
<11> a composition according to <7>, wherein the composition is a proliferation inhibitor for smooth muscle cells;
<12> a composition according to <7>, wherein the composition is a proliferation inhibitor for endothelial cells,
fibroblasts, nephrocytes, osteosarcoma cells, muscle cells, cancer cells and/or glia cells;
<13> Use of a compound according to any one of <1> to <6> or a salt thereof for the manufacture of a therapeutic
agent or prophylactic agent for thrombosis, vascular restenosis, deep venous thrombosis, pulmonary embolism,
cerebral infarction, heart disease, disseminated intravascular coagulation, hypertension, inflammatory disease,
rheumatism, glomerulonephritis, neurological disease and/or malignant tumor.
<14> Use of a compound according to any one of <1> to <6> or a salt thereof for the manufacture of a therapeutic
agent or prophylactic agent for thrombosis, vascular restenosis, deep venous thrombosis, pulmonary embolism,
cerebral infarction, heart disease, disseminated intravascular coagulation and/or hypertension.
<15> Use of a compound according to any one of <1> to <6> or a salt thereof for the manufacture of a therapeutic
agent or prophylactic agent for thrombosis, vascular restenosis, deep venous thrombosis, pulmonary embolism,
cerebral infarction, heart disease, disseminated intravascular coagulation, hypertension, rheumatism, glomerulone-
phritis, -neurological disease and/or malignant tumor.

Best Mode for Carrying Out the Invention

[0012] The present invention will now be explained in greater detail.
[0013] Several of the structural formulas given for the compounds of the invention throughout the present specification
will represent only a specific isomer for convenience, but the invention is not limited to such specific isomers and
encompasses all isomers and isomer mixtures, including geometric isomers, asymmetric carbon-derived optical isomers,
stereoisomers and tautomers which are implied by the structures of the compounds, and any isomer or mixture thereof
may be used. The compounds of the invention therefore include those having asymmetric carbons in their molecules
and existing as optically active forms or racemic forms, and all such compounds are encompassed by the invention
without restrictions. There are also no restrictions on any crystalline polymorphism of the compounds, and any crystal
forms may be used alone or in mixtures. The compounds of the invention and their salts may also be in the form of
anhydrides or solvates such as hydrates, and all such forms are included within the scope of the claims of the present
specification.
[0014] The symbols and terms used throughout the present specification will now be defined, with a more detailed
description of the invention.
[0015] The term "and/or" as used throughout the present specification carries the meaning of both "and" and "or".
[0016] The term "halogen" used throughout the present specification refers to an atom such as fluorine, chlorine,
bromine or iodine, and preferably fluorine, chlorine or bromine.
[0017] The term "C1-6 alkyl" used throughout the present specification refers to an alkyl group of 1 to 6 carbons, and
as examples of such groups there may be mentioned preferably linear or branched alkyl groups such as methyl, ethyl,
n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimeth-
ylpropyl, 1-ethylpropyl, 2-ethylpropyl, n-hexyl, 1-methyl-2-ethylpropyl, 1-ethyl-2-methylpropyl, 1,1,2-trimethylpropyl, 1-
propylpropyl, 1-methylbutyl, 2-methylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 2,2-dimethylbutyl, 1,3-dimethylbutyl,
2,3-dimethylbutyl, 2-ethylbutyl, 2-methylpentyl and 3-methylpentyl, and more preferably methyl, ethyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl and n-pentyl.
[0018] The term "C2-6 alkenyl" used throughout the present specification refers to an alkenyl group of 2 to 6 carbons,
and as preferred examples of such groups there may be mentioned vinyl, allyl, 1-propenyl, 2-propenyl, isopropenyl, 2-
methyl-1-propenyl, 3-methyl-1-propenyl, 2-methyl-2-propenyl, 3-methyl-2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-
pentenyl, 1-hexenyl, 1,3-hexanedienyl and 1,6-hexanedienyl.
[0019] The term "C2-6 alkynyl" used throughout the present specification refers to an alkynyl group of 2 to 6 carbons,
and as preferred examples of such groups there may be mentioned ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl,
3-butynyl, 3-methyl-1-propynyl, 1-ethynyl-2-propynyl, 2-methyl-3-propynyl, 1-pentynyl, 1-hexynyl, 1,3-hexanediynyl and
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1,6-hexanediynyl.
[0020] The term "C3-8 cycloalkyl" used throughout the present specification refers to a cycloalkyl group composed of
3 to 8 carbons, and as examples there may be mentioned cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
and cyclooctyl.
[0021] The term "C3-8 cycloalkenyl" used throughout the present specification refers to a C3-8 cycloalkenyl group
composed of 3 to 8 carbons, and as examples there may be mentioned cyclopropen-1-yl, cyclopropen-3-yl, cyclobuten-
1-yl, cyclobuten-3-yl, 1,3-cyclobutadien-1-yl, cyclopenten-1-yl, cyclopenten-3-yl, cyclopenten-4-yl, 1,3-cyclopentadien-
1-yl, 1,3-cyclopentadien-2-yl, 1,3-cyclopentadien-5-yl, cyclohexen-1-yl, cyclohexen-3-yl, cyclohexen-4-yl, 1,3-cyclohex-
adien-1-yl, 1,3-cyclohexadien-2-yl, 1,3-cyclohexadien-5-yl, 1,4-cyclohexadien-3-yl, 1,4-cyclohexadien-1-yl, cyclohep-
ten-1-yl, cyclohepten-3-yl, cyclohepten-4-yl, cyclohepten-5-yl, 1,3-cyclohepten-2-yl, 1,3-cyclohepten-1-yl, 1,3-cyclohep-
tadien-5-yl, 1,3-cycloheptadien-6-yl, 1,4-cycloheptadien-3-yl, 1,4-cycloheptadien-2-yl, 1,4-cycloheptadien-1-yl, 1,4-cy-
cloheptadien-6-yl, 1,3,5-cycloheptatrien-3-yl, 1,3,5-cycloheptatrien-2-yl, 1,3,5-cycloheptatrien-1-yl, 1,3,5-cycloheptatr-
ien-7-yl, cycloocten-1-yl, cycloocten-3-yl, cycloocten-4-yl, cycloocten-5-yl, 1,3-cyclooctadien-2-yl, 1,3-cyclooctadien-1-
yl, 1,3-cyclooctadien-5-yl, 1,3-cyclooctadien-6-yl, 1,4-cyclooctadien-3-yl, 1,4-cyclooctadien-2-yl, 1,4-cyclooctadien-1-
yl, 1,4-cyclooctadien-6-yl, 1,4-cyclooctadien-7-yl, 1,5-cyclooctadien-3-yl, 1,5-cyclooctadien-2-yl, 1,3,5-cyclooctatrien-3-
yl, 1,3,5-cyclooctatrien-2-yl, 1,3,5-cyclooctatrien-1-yl, 1,3,5-cyclooctatrien-7-yl, 1,3,6-cyclooctatrien-2-yl, 1,3,6-cyclooc-
tatrien-1-yl, 1,3,6-cyclooctatrien-5-yl and 1,3,6-cyclooctatrien-6-yl.
[0022] The term "C1-6 alkoxy" used throughout the present specification refers to an alkoxy group of 1 to 6 carbons,
and as preferred examples there may be mentioned methoxy, ethoxy, n-propoxy, iso-propoxy, sec-propoxy, n-butoxy,
iso-butoxy, sec-butoxy, tert-butoxy, n-pentyloxy, iso-pentyloxy, sec-pentyloxy, n-hexoxy, iso-hexoxy, 1,1-dimethylpro-
pyloxy, 1,2-dimethylpropoxy, 2,2-dimethylpropyloxy, 2-ethylpropoxy, 1-methyl-2-ethylpropoxy, 1-ethyl-2-methylpropoxy,
1,1,2-trimethylpropoxy, 1,1,2-trimethylpropoxy, 1,1-dimethylbutoxy, 1,2-dimethylbutoxy, 2,2-dimethylbutoxy, 2,3-
dimethylbutyloxy, 1,3-dimethylbutyloxy, 2-ethylbutoxy, 1,3-dimethylbutoxy, 2-methylpentoxy, 3-methylpentoxy and hex-
yloxy.
[0023] The term "C2-6 alkenyloxy" used throughout the present specification refers to an alkenyloxy group of 2 to 6
carbons, and as preferred examples there may be mentioned vinyloxy, allyloxy, 1-propenyloxy, 2-propenyloxy, isopro-
penyloxy, 2-methyl-1-propenyloxy, 3-methyl-1-propenyloxy, 2-methyl-2-propenyloxy, 3-methyl-2-propenyloxy, 1-bute-
nyloxy, 2-butenyloxy, 3-butenyloxy, 1-pentenyloxy, 1-hexenyloxy, 1,3-hexanedienyloxy and 1,6-hexanedienyloxy.
[0024] The term "acyl" used throughout the present specification refers to an atomic group derived by removing the
OH group from a carboxyl group of a carboxylic acid, and it is preferably a C2-7 acyl group (an atomic group derived by
removing the OH group from a carboxyl group of a C2-7 carboxylic acid (more preferably fatty acid)), of which preferred
examples include acetyl, propionyl, butyroyl and benzoyl.
[0025] The term "C6-14 aromatic hydrocarbon ring group" used throughout the present specification refers to an aro-
matic hydrocarbon ring group composed of 6 to 14 carbons, and includes monocyclic groups as well as fused rings such
as bicyclic and tricyclic groups. As specific examples of such groups there may be mentioned phenyl, indenyl, 1-naphthyl,
2-naphthyl, azulenyl, heptalenyl, biphenyl, indacenyl, acenaphthyl, fluorenyl, phenalenyl, phenanthrenyl, anthracenyl,
cyclopentacyclooctenyl and benzocyclooctenyl.
[0026] The term "5- to 14-membered aromatic heterocyclic group" used throughout the present specification refers
to a monocyclic, bicyclic or tricyclic 5- to 14-membered aromatic heterocyclic group comprising one or more hetero
atoms selected from the group consisting of nitrogen, sulfur and oxygen. As specific examples of such groups there
may be mentioned (i) nitrogen-containing aromatic heterocyclic groups such as pyrrolyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazolyl, tetrazolyl, benzotriazolyl, pyrazolyl, imidazolyl, benzimidazolyl, indolyl, isoindolyl, indolidinyl, purinyl,
indazolyl, quinolyl, isoquinolyl, quinolidyl, phthalazyl, naphthylidinyl, quinoxalyl, quinazolinyl, cinnolinyl, pteridinyl, imi-
dazotriazinyl, pyrazinopyridazinyl, acridinyl, phenanthridinyl, carbazolyl, carbazolinyl, perimidinyl, phenanthrolinyl, phen-
acenyl, imidazopyridinyl, imidazopyrimidinyl, and pyrazolopyridinyl; (ii) sulfur-containing aromatic heterocyclic groups
such as thienyl and benzothienyl; (iii) oxygen-containing aromatic heterocyclic groups such as furyl, pyranyl, cyclopen-
tapyranyl, benzofuryl and isobenzofuryl; and (iv) aromatic heterocyclic groups containing 2 or more different hetero
atoms, such as thiazolyl, isothiazolyl, benzothiazolyl, benzothiadiazolyl, phenothiazinyl, isoxazolyl, furazanyl, phenox-
azinyl, oxazolyl, isoxazoyl, benzoxazolyl, oxadiazolyl, pyrazoloxazolyl, imidazothiazolyl, thienofuranyl, furopyrrolyl and
pyridoxazinyl.
[0027] The term "5- to 14-membered non-aromatic heterocyclic group" used throughout the present specification
refers to a monocyclic, bicyclic or tricyclic 5- to 14-membered non-aromatic heterocyclic group comprising one or more
hetero atoms selected from the group consisting of nitrogen, sulfur and oxygen. As specific examples of such groups
there may be mentioned pyrrolidyl, pyrrolyl, piperidyl, piperazyl, imidazolyl, pyrazolidyl, imidazolidyl, morpholyl, tetrahy-
drofuryl, tetrahydropyranyl, aziridinyl, oxiranyl and oxathiolanyl. Non-aromatic heterocyclic groups also include a pyridone
ring-derived group, and a non-aromatic fused ring (for example, a phthalimide ring-derived group and a succinimide
ring-derived group).
[0028] The term "5- to 8-membered heterocycle" used throughout the present specification refers to a 5- to 8-membered
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aromatic or non-aromatic heterocycle.
[0029] The term "aryl" used throughout the present specification refers to an atomic group remaining after elimination
of one hydrogen atom bonded to the ring of the aromatic hydrocarbon, and there may be mentioned phenyl, tolyl, xylyl,
biphenyl, naphthyl, anthoryl and phenanthoryl.
[0030] The term "alkylidene" used throughout the present specification refers to a divalent group derived by the loss
of two hydrogen atoms from the same carbon of an aliphatic hydrocarbon (preferably a C1-6 alkane), and there may be
mentioned ethylidene and the like.
[0031] The expression "optionally substituted" appearing throughout the present specification has the same meaning
as "having one or multiple substituents in any desired combination at substitutable positions".
[0032] The term "hetero atom" used throughout the present specification refers specifically to oxygen, sulfur, nitrogen,
phosphorus, arsenic, antimony, silicon, germanium, tin, lead, boron and mercury, and preferably oxygen, sulfur and
nitrogen.
[0033] Throughout the present specification, the prefix "n-" signifies a normal type or primary substituent, "sec-"
signifies a secondary substituent, "t-" signifies a tertiary substituent and "i-" signifies an iso type substituent.
[0034] The definitions of ring R1, R2, R3, R6, Y1, Y2 and Ar in the compounds of the invention represented by general
formula (I) above are as explained above, and R1, R2 and R3 may be the same or different and each is preferably (i)
C1-6 alkyl, (ii) C2-6 alkenyl or (iii) C1-6 alkoxy, each of the foregoing members being optionally substituted with at least
one group selected from Substituent Group A" below, with (i) being more preferred:

<Substituent Group A"> The group consisting of C1-6 alkyl, acyl, carboxyl, C1-6 alkoxycarbonyl, C1-6 alkylaminoc-
arbonyl, hydroxyl, C1-6 alkoxy, C1-6 alkylamino, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-membered
aromatic heterocyclic group, wherein the C6-14 aromatic hydrocarbon ring group and the 5- to 14-membered aromatic
heterocyclic group may be substituted with at least one group selected from the group consisting of C1-6 alkyl,
carboxyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, nitro, C1-6 alkylamino, acylamino,
sulfonylamino and halogen.

[0035] R6 is preferably a group selected from the group consisting of hydrogen, C1-6 alkyl and C1-6 alkyloxycarbonyl
optionally substituted with acyloxy. Y1 is -CH2- and Y2 is -CO-
[0036] Ar is a group represented by the formula:

[wherein R10, R11, R12, R13 and R14 have the same definitions given above].
R10, R11, R12, R13 and R14 are the same or different and are each preferably a group selected from the group
consisting of hydrogen, C1-6 alkyl, hydroxyl, C1-6 alkoxy, C1-6 alkylamino, C3-8 cycloalkylamino, acylamino, a 5- to
14-membered non-aromatic heterocyclic group and C1-6 alkyloxycarbonyloxy, and more preferably R10 and R14 are
each hydrogen. Also, R11 and R12 or R12 and R13 may bond together to form a 5- to 8-membered heterocycle (i)
optionally having 1 to 4 hetero atoms selected from N, S and O and (ii) optionally substituted with at least one group
selected from the group consisting of cyano, oxo, and C1-6 alkyl, acyl, C1-6 alkanoyl, carboxyl, carbamoyl, C1-6
alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6 alkylamino, sulfonyl
and a 5- to 14-membered non-aromatic heterocyclic group (each of the foregoing members being optionally sub-
stituted with at least one group selected from Substituent Group F" below:

<Substituent Group F"> The group consisting of C1-6 alkyl, oxo, cyano, acyl, carboxyl and C1-6 alkoxy). A
preferred group for (ii) above is the group consisting of cyano, oxo, C1-6 alkyl, cyano-C1-6 alkyl, C1-6 acyl,
carboxyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl and C1-6 alkoxy.

[0037] Thus, as more preferred examples for Ar, wherein R10 and R14 are each hydrogen, there may be mentioned
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a group represented by the formula:

[wherein R11 and R13 have the same definitions given above, R15 represents (1) hydrogen or (2) a group selected
from Substituent Group H above, and R11 and R15 may bond together to form a 5- to 8-membered heterocycle
optionally substituted with at least 1 group selected from Substituent Group F above and optionally having 1 or 2
hetero atoms selected from N, S and O];
a group represented by the formula:

[wherein R11 and R15 have the same definitions given above, R16 represents (1) hydrogen or (2) a group selected
from Substituent Group H above, and R11 and R15 or R15 and R16 may bond together to form a 5- to 6-membered
heterocycle optionally substituted with at least one group selected from Substituent Group F above and optionally
having 1 or 2 hetero atoms selected from N, S and O];
and a group represented by the formula:

[wherein R11 and R15 have the same definitions given above, R17 and R18 are the same or different and each
represents (1) hydrogen or (2) a group selected from Substituent Group I, and R11 and R15, R15 and R17, R15 and
R18 or R17 and R18 may bond together to form a 5- to 8-membered heterocycle optionally substituted with at least
one group selected from Substituent Group F above and optionally having 1 or 2 hetero atoms selected from N, S
and O].

[0038] The term "salt" used throughout the present specification is not particularly restrictive so long as the salt is
formed with a compound of the invention and is pharmacologically acceptable, but preferably there may be mentioned
hydrogen halide acid salts (for example, hydrofluoride, hydrochloride, hydrobromide and hydroiodide), inorganic acid
salts (for example, sulfate, nitrate, perchlorate, phosphate, carbonate and bicarbonate), organic carboxylate (for example,
acetate, trifluoroacetate, oxalate, maleate, tartarate, fumarate and citrate), organosulfonate (for example, methanesul-
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fonate, trifluoromethanesulfonate, ethanesulfonate, benzenesulfonate, toluenesulfonate and camphorsulfonate), amino
acid salts (for example, aspartate and glutamate), quaternary amine salts, alkali metal salts (for example, sodium salts
and potassium salts) or alkaline earth metal salts (for example, magnesium salts and calcium salts), and more preferred
as "pharmacologically acceptable salts" are hydrochloride, oxalate and trifluoroacetate.
[0039] Production processes for compounds of the invention and salts thereof will now be described. Various processes
are possible for production of the compounds of the invention represented by the general formula (I) above and their
salts, and the synthesis may be carried out by ordinary organic synthesis methods. The following representative pro-
duction processes will now be presented.

[Representative production processes]

[0040] A general synthesis method for 2-iminobenzimidazole derivatives is shown in Production Process L below.

<Production Process L>

[0041] Production Process L is a general synthesis method for imidazole derivatives.

[0042] This scheme is a general synthesis method for an imidazole derivative. In the formulas, Ar has the same
definition as for the compounds represented by formula (I) in claim 1. R1 represents hydrogen, halogeno, cyano, trif-
luoromethyl, carboxyl, alkoxycarbonyl, optionally substituted alkyl, optionally substituted alkoxy, optionally substituted
amino, optionally substituted aminocarbonyl, optionally substituted phenyl or an aromatic heterocyclic group. R2 has
the same definition as R1 in the compounds represented by formula (I) in claim 1.
[0043] Step 1 is a step of alkylation. Compound (L1-b) is obtained by reaction with a halide, mesylate or tosylate
according to the method described in Anthony Long et al., Synthesis, 709(1991), J. Med. Chem., 34, 1400(1991) or
Yasuo Kikugawa, Synthesis, 124(1981).
[0044] Step 2 is a step of reduction of the nitro group. Compound (L1-c) is obtained by a method of reaction in
tetrahydrofuran, ethyl acetate, methanol or ethanol in the presence of palladium-carbon under a hydrogen atmosphere,
or by a method of reaction with iron in an alcohol-water solvent in the presence of ammonium chloride, at the reflux
temperature of the solvent.
[0045] Step 3 is a step of alkylation, wherein compound (L1-d) may be obtained as a hydrobromide salt by dissolving
compound (L1-c) and a 2-haloethanone derivative in dimethylformamide, acetonitrile, alcohol or the like and selecting
the conditions from room temperature to reflux temperature, depending on the compound. As an alternative method,
compound (L1-c) may be reacted with sodium hydride in tetrahydrofuran or dimethylformamide and then reacted with
a 2-haloethanone derivative at room temperature or while cooling on ice to yield a salt-free form of compound (L1-d),
prior to treatment with an acid. Preferably, an ammonium salt may be obtained by reaction with a 5 N hydrochloric acid
in an organic solvent or with 5 N hydrobromic acid in acetic acid.
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[0046] This scheme is a general synthesis method for an imidazole derivative including a reaction for formation of the
imidazole ring. In the formulas, Ar has the same definition as for the compounds represented by formula (I) in claim 1.
R1 has the same definition as R1 in Scheme L-1. R3 has the same definition as R1 of the compounds represented by
formula (I) in claim 1.
[0047] Step 1 is a step of reductive amination, wherein reaction with an amine is conducted in tetrahydrofuran or
alcohol-acetic acid under dehydrating conditions. The obtained imine derivative is reacted with sodium borohydride,
sodium cyanoborohydride or sodium triacetoxyborohydride in the aforementioned solvent to yield compound (L2-b).
[0048] Step 2 is a step of forming an imidazole ring, wherein compound (L2-c) is obtained by the method described
in F. Compernolle et al., J. Heterocycl. Chem., 19, 1403, 1982 or Lipinski C.A. et al., J. Med. Chem. 29, 2154, (1986),
or by deacetalation under acidic conditions in ethanol, methanol or acetone, followed by reaction with a cyanamide after
rendering the reaction mixture basic.
[0049] Step 3 is a step of alkylation, wherein compound (L2-d) may be obtained as a hydrobromide salt by dissolving
compound (L2-c) and a 2-haloethanone derivative in dimethylformamide, acetonitrile, alcohol or the like and selecting
the conditions from room temperature to reflux temperature, depending on the compound. As an alternative method,
compound (L2-d) may be reacted with sodium hydride in tetrahydrofuran or dimethylformamide and then reacted with
a 2-haloethanone derivative at room temperature or while cooling on ice to yield a salt-free form of compound (L2-d),
prior to treatment with an acid. Preferably, an ammonium salt may be obtained by reaction with a 5 N hydrochloric acid
in an organic solvent or with 5 N hydrobromic acid in acetic acid.

[0050] This scheme is a general synthesis method for an imidazole derivative including a reaction for formation of the
imidazole ring. In the formulas, Ar has the same definition as for the compounds represented by formula (I) in claim 1.
R1 has the same definition as R1 in Scheme L-1. R2 has the same definition as R1 of the compounds represented by
formula (I) in claim 1.
[0051] Step 1 is a step of amination of an epoxy derivative. Compound (L3-b) is obtained by reaction with an amine
in a solvent such as acetonitrile, ethanol, methanol, tetrahydrofuran or the like, at room temperature or reflux temperature.
[0052] Step 2 is a step of protecting the amino group with a carbamate. Compound (L3-c) is obtained by reaction with
di-tert-butyl dicarbonate in a solvent such as acetonitrile or tetrahydrofuran in the presence of triethylamine.
[0053] Step 3 is a step of oxidizing the hydroxyl group, wherein compound (L3-d) is obtained according to the method
described in N. Cohen et al., J. Am. Chem. Soc., 105, 3661(1983), or D. Swern et al, Synthesis 165, (1981).
[0054] Step 4 is a step of forming an imidazole ring, wherein compound (L3-e) is obtained by the method described
in F. Compernolle et al., J. Heterocycl. Chem., 19, 1403, 1982 or Lipinski C.A. et al., J. Med. Chem. 29, 2154, (1986),
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or by deprotection under acidic conditions in ethanol, methanol or acetone, followed by reaction with a cyanamide after
rendering the reaction mixture basic.
[0055] Step 5 is a step of alkylation, wherein compound (L3-f) may be obtained as a hydrobromide salt by dissolving
compound (L3-e) and a 2-haloethanone derivative in dimethylformamide, acetonitrile, alcohol or the like and selecting
the conditions from room temperature to reflux temperature, depending on the compound. As an alternative method,
compound (L3-e) may be reacted with sodium hydride in tetrahydrofuran or dimethylformamide and then reacted with
a 2-haloethanone derivative at room temperature or while cooling on ice to yield a salt-free form of compound (L3-f),
prior to treatment with an acid. Preferably, an ammonium salt may be obtained by reaction with a 5 N hydrochloric acid
in an organic solvent or with 5 N hydrobromic acid in acetic acid.

[0056] This scheme is a general synthesis method for an imidazole derivative including a reaction for formation of the
imidazole ring. In the formulas, Ar has the same definition as for the compounds represented by formula (I) in claim 1.
R1 represents optionally substituted alkyl, optionally substituted alkoxy or optionally substituted amino.
[0057] Step 1 is a step of protecting the amino group with a carbamate. Compound (L4-b) is obtained by reaction with
di-tert-butyl dicarbonate in a solvent such as acetonitrile or tetrahydrofuran in the presence of triethylamine.
[0058] Step 2 is a step of oxidizing the hydroxyl group, wherein compound (L4-c) is obtained according to the method
described in N. Cohen et al., J. Am. Chem. Soc., 105, 3661(1983), or D. Swern et al, Synthesis 165, (1981).
[0059] Step 3 is a step of forming an imidazole ring, wherein compound (L4-d) is obtained by the method described
in F. Compernolle et al., J. Heterocycl. Chem., 19, 1403, 1982 or Lipinski C.A. et al., J. Med. Chem. 29, 2154, (1986),
or by deprotection under acidic conditions in ethanol, methanol or acetone, followed by reaction with a cyanamide after
rendering the reaction mixture basic.
[0060] Step 4 is a step of alkylation, wherein compound (L4-e) may be obtained as a hydrobromide salt by dissolving
compound (L4-d) and a 2-haloethanone derivative in dimethylformamide, acetonitrile, alcohol or the like and selecting
the conditions from room temperature to reflux temperature, depending on the compound. As an alternative method,
compound (L4-d) may be reacted with sodium hydride in tetrahydrofuran or dimethylformamide and then reacted with
a 2-haloethanone derivative at room temperature or while cooling on ice to yield a salt-free form of compound (L4-e),
prior to treatment with an acid. Preferably, an ammonium salt may be obtained by reaction in a 5 N hydrochloric acid in
an organic solvent or with 5 N hydrobromic acid in acetic acid.
[0061] The following are general synthesis methods for the starting materials used in the production processes de-
scribed above.

<Production Process AP>

[0062] This is a process for synthesis of intermediates (AP1-c), (AP1-d), (AP1-e), (AP2-b), (AP2-c) and (AP2-d) as
common starting materials for synthesis of aminophenol derivatives.
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[0063] This scheme is a method for synthesis of compound (AP1-e) from compound (AP1-a). In the formulas, R1
represents hydrogen, optionally substituted alkyl, optionally substituted cycloalkyl or optionally substituted alkoxy. R2
has the same definition as R6 and R7 in Production Process MO.
[0064] Step 1 is a step of Friedel-Crafts acylation. Compound (AP1-b) may be obtained by reacting compound (AP1-
a) with acetyl chloride in a solvent such as dichloromethane or toluene, in the presence of a Lewis acid such as aluminum
chloride, zinc chloride or tin (II) chloride, at -70˚C to room temperature.
[0065] Step 2 is a step of nitration. Compound (AP1-c) may be obtained by reaction with fuming nitric acid or concen-
trated nitric acid in a solvent such as toluene, hexane, ether or acetic anhydride. Alternatively, the reaction may be
conducted by generating nitric acid from sodium nitrate and hydrochloric acid.
[0066] Step 3 is a step of introducing a substituent R2 having any of various structures at the hydroxyl group of
compound (AP1-c). Compound (AP1-d) may be obtained by reaction with a halide, mesylate or tosylate in a solvent
such as dimethylformamide, acetonitrile, tetrahydrofuran, dichloromethane or acetone, in the presence of a base such
as potassium carbonate, cesium carbonate, sodium hydrogencarbonate, trialkylamine, a pyridine derivative or sodium
hydride. In the formulas, R2 has the same definition as R6 in Step 1 of Production Process MO.
[0067] Step 4 is a step of reduction of the nitro group. Compound (AP1-e) may be obtained by reaction in a solvent
such as tetrahydrofuran, ethyl acetate, methanol or ethanol under a hydrogen atmosphere, in the presence of a catalyst
such as palladium-carbon. Alternatively, compound (AP1-e) may be obtained by conducting the reaction in a solvent
such as hydrated methanol or hydrated ethanol in the presence of ammonium chloride, with addition of iron at the reflux
temperature of the solvent.
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[0068] This scheme is a method for synthesis of (AP2-d) from (AP1-a). In the formulas, R1 represents hydrogen,
optionally substituted alkyl, optionally substituted cycloalkyl or optionally substituted alkoxy.
[0069] Step 1 is a step of bromination of the para-position relative to the phenolic hydroxyl group. Reaction with
bromine is conducted in a solvent such as methanol, ethanol or chloroform. Alternatively, compound (AP2-a) may be
obtained by reaction with N-bromosuccinimide in a solvent such as acetonitrile or dimethylformamide.
[0070] Step 2 is a step of nitration. Compound (AP2-b) may be obtained by reaction with fuming nitric acid or concen-
trated nitric acid in a solvent such as toluene, hexane, ether or acetic anhydride. Alternatively, the reaction may be
conducted by generating nitric acid from sodium nitrate and hydrochloric acid.
[0071] Step 3 is a step of introducing a substituent R2 with any of various structures at the hydroxyl group of compound
(AP2-b). Compound (AP2-c) may be obtained by reaction with a halide, mesylate or tosylate in a solvent such as
dimethylformamide, acetonitrile, tetrahydrofuran, dichloromethane or acetone, in the presence of a base such as po-
tassium carbonate, cesium carbonate, sodium hydrogencarbonate, trialkylamine, a pyridine derivative or sodium hydride.
In the formulas, R2 has the same definition as R6 in Step 1 of Production Process MO.
[0072] Step 4 is a step of reduction of the nitro group. Compound (AP2-d) may also be obtained by conducting the
reaction in a solvent such as hydrated methanol or hydrated ethanol in the presence of ammonium chloride, with addition
of iron at the reflux temperature of the solvent.
[0073] The following Production Processes PP to BOL are general production processes for aminophenol derivatives
using compounds synthesized by Production Process AP as the starting materials.

<Production Process PP>

[0074]

[0075] Production Process PP is a general synthesis method for a piperazine derivative.
[0076] Step 1 is a step of treating the amino group of compound (PP-a) with bis(chloroethyl)amine hydrochloride to
form a piperazine ring. Preferably, compound (PP-a) is reacted with bis(chloroethyl)amine hydrochloride in 1,2-dichlo-
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robenzene while heating to reflux, and the reaction is conducted while removing the generated hydrogen chloride gas
to yield compound (PP-b).
[0077] In the formulas, R1 represents hydrogen, optionally substituted alkyl, optionally substituted cycloalkyl, optionally
substituted alkoxy, optionally substituted alkylamino, etc. R2 represents hydrogen, optionally substituted alkyl, etc.
[0078] The formulas in Production Process PP show only a piperazine group, but any 5- to 8-membered ring containing
plural nitrogen atoms may be formed, without any restriction to piperazine.
[0079] Step 2 is a step of introducing substituent R3 at the secondary amine position of the piperazine of compound
(PP-b). Compound (PP-b) may be reacted with reagent R3-X1 (X1 = halogen) in an appropriate solvent such as dichlo-
romethane or tetrahydrofuran, in the presence of an inorganic base such as potassium carbonate or sodium hydrogen-
carbonate or in the presence of an organic base such as trialkylamine or a pyridine derivative to yield R3 introduced
compound (PP-c). R3 of reagent R3-X1 represents optionally substituted alkyl, optionally substituted alkyl having cyano
on the end or a branch, alkyl having protected or substituted carboxylic acid on the end or a branch, alkyl having protected
or substituted hydroxyl on the end or a branch, alkyl having protected or substituted amino on the end or a branch,
optionally substituted sulfonyl, optionally substituted acyl, or optionally substituted carbamoyl. The reagent used to
introduce substituent R3 into compound (PP-b) may be, instead of R3-X1 mentioned above, di-t-butyl dicarbonate or
optionally substituted isocyanate. Compound (PP-b) may be subjected to reductive amination using an optionally sub-
stituted aldehyde or ketone and sodium triacetoxyborohydride or sodium cyanoborohydride for introduction of substituent
R3.
[0080] Compound (PP-c) obtained by this Production Process is converted to the final target compound by Production
Process A.

<Production Process MO>

[0081]

[0082] Production Process MO is a general production process for a heterocyclic amino derivative.
[0083] Step 1 is a step of treating the amino group of compound (MO-a) with a reagent represented by Z1-Y1-Y2-Y3-
Z2 to form a nitrogen-containing ring.
[0084] Compound (MO-b) may be obtained by reacting compound (MO-a) with reagent Z1-Y1-Y2-Y3-Z2 in an appro-
priate solvent such as dimethylformamide, tetrahydrofuran or dichloromethane, in the presence of an inorganic base
such as potassium carbonate, sodium hydrogencarbonate or cesium carbonate or in the presence of an organic base
such as trialkylamine or a pyridine derivative.
[0085] Z1 and Z2 in the reagent Z1-Y1-Y2-Y3-Z2 represent leaving groups such as halogen or sulfonate. Y1 and Y3
represent methylene optionally substituted with alkyl, alkoxy or the like, carbonyl, carboxyl, sulfonyl or amide. Elements
to form the main chain at the portion represented by -Y2- include carbon, oxygen, nitrogen and sulfur, and there are no
particular restrictions on the length of the chain. Where possible, the element forming the -Y2- main chain may also
have as a substituent optionally substituted alkyl, optionally substituted alkoxy, optionally substituted alkoxyalkyl, op-
tionally substituted hydroxyalkyl, hydroxy, carbonyl, optionally protected or substituted carboxyl, optionally protected or
substituted carboxyalkyl, optionally protected or substituted amine, optionally protected or substituted aminoalkyl, etc.
An oxo group may also be present on the -Y2- main chain to form carbonyl, sulfonyl or sulfinyl together with carbon or
sulfur on the main chain.
[0086] In the formulas, R1 has the same definition as R1 in Step 1 of Production Process PP. R6 represents optionally
substituted alkyl, a protecting group for hydroxyl, such as methoxymethyl, tetrahydropyranyl or trialkylsilyl, or alternatively
alkyl having cyano at the end or a branch, alkyl having protected or substituted carboxylic acid on the end or a branch,
arylalkyl having protected or substituted carboxylic acid on the end or a branch, alkyl having protected or substituted
hydroxyl on the end or a branch, arylalkyl having protected or substituted hydroxyl on the end or a branch, alkyl having
protected or substituted amino on the end or a branch, arylalkyl having protected or substituted amino on the end or a
branch, optionally substituted sulfonyl, optionally substituted acyl, optionally substituted carbamoyl, etc.



EP 1 391 456 B1

18

5

10

15

20

25

30

35

40

45

50

55

[0087] Step 2 is a step of deprotection when R6 of compound (MO-b) is a protecting group for the phenolic hydroxyl
group. For example, compound (MO-c) wherein R6 is methoxymethyl may be obtained by treating compound (MO-b)
with an acidic mixed solvent such as 5 N hydrochloric acid/acetone or 10% aqueous perchloric acid/tetrahydrofuran.
[0088] Step 3 is a step of introducing a new substituent R7 at the phenolic hydroxyl group of compound (MO-c).
[0089] R7 has the same definition as R6 in Step 1 of Production Process MO.
[0090] Compound (MO-d) wherein X2 of reagent R7-X2 described below is a leaving group such as halogen or
sulfonate may be synthesized in the following manner. Compound (MO-d) may be obtained by reacting compound (MO-
c) with reagent R7-X2 in an appropriate solvent such as dimethylformamide, acetonitrile, diethyl ether, tetrahydrofuran
or dichloromethane, in the presence of an inorganic base such as potassium carbonate, sodium hydrogencarbonate or
cesium carbonate or in the presence of an organic base such as trialkylamine or a pyridine derivative, or in the presence
of sodium hydride.
[0091] Compound (MO-d) wherein R7 is methyl may be obtained at a high yield by reacting compound (MO-c) with
diazomethane in diethyl ether or with trimethylsilyldiazomethane in acetonitrile-diisopropylethylamine-methanol.
[0092] Compound (MO-d) wherein X2 in reagent R7-X2 is hydroxyl may be obtained by reacting compound (MO-c)
with reagent R7-X2 by the publicly known Mitsunobu reaction in an appropriate solvent such as tetrahydrofuran or toluene.
[0093] In Production Process MO, R6 and R7 may sometimes undergo conversion to a structure which is not defined
herein by a method easily predictable by a person skilled in the art at an appropriate stage after introduction. Likewise,
the -N-Y1-Y2-Y3(-N) portion obtained by cyclization in Step 1 may sometimes also undergo conversion to a structure
which is not defined herein. (Conversion of the -N-Y1-Y2-Y3(-N) portion is described in some of the following Production
Process

examples).

[0094] Compounds (MO-b), (MO-c) and (MO-d) obtained in this Production Process are converted to the final target
compounds by Production Process A.

<Production Process PR>

[0095] Production Process PR is a general synthesis method for pyrrolidine derivatives.

[0096] Scheme PR-1 is a production scheme whereby the -N-Y1-Y2-Y3(-N) portion obtained by cyclization in Step 1
of Production Process MO may undergo additional structural conversion. In the formulas, R1 has the same definition
as R1 in Step 1 of Production Process PP. R10 and R11 have the same definitions as R6 and R7 in Production Process
MO. Although only methoxymethyl is mentioned as a protecting group for the phenolic hydroxyl group of compounds
(PR1-a) and (PR1-b), there is no limitation to methoxymethyl.
[0097] Step 1 is a step of introducing a substituent R10 at the hydroxyl group of compound (PR1-a). The reaction is
conducted using reagent R10-X3 in an appropriate alkaline hydrated organic solvent, in the presence of a phase transfer
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catalyst. Preferably, compound (PR1-b) is obtained by reaction of reagent R10-X3 with compound (PR1-a) in a mixture
of 50% aqueous sodium hydroxide and toluene in the presence of tetrabutylammonium bromide. Here, X3 is a leaving
group such as halogen or sulfonate.
[0098] Step 2 is a step of treating compound (PR1-b) in the same manner as Step 2 of Production Process MO to
yield compound (PR1-c).
[0099] Step 3 is a step of introducing a new substituent R11 at the phenolic hydroxyl group of compound (PR1-c).
Compound (PR1-c) may be treated in the same manner as for introduction of R7 in Step 3 of Production Process MO
to yield R11 introduced compound (PR1-d).
[0100] Step 4 is a step of treating compound (PR1-a) in the same manner as Step 2 of Production Process MO to
yield compound (PR1-e).
[0101] Step 5 is a step of selectively introducing substituent R11 only at the phenolic hydroxyl group of compound
(PR1-e). Utilizing the difference in reactivity between the two hydroxyl groups of compound (PR1-e), treatment may be
carried out in the same manner as for introduction of R7 in Step 3 of Production Process MO to yield R11 introduced
compound (PR1-f).
[0102] Step 6 is a step of treating compound (PR1-f) in the same manner as Step 1 of this Scheme PR-1 to yield
compound (PR1-d).
[0103] Compounds (PR1-b) and (PR1-d) obtained in this Scheme PR-1 are converted to the final target compounds
by Production Process A.

[0104] Scheme PR-2 is another production scheme whereby the -N-Y1-Y2-Y3(-N) portion obtained by cyclization in
Step 1 of Production Process MO may undergo additional structural conversion. In the formulas, R1 has the same
definition as R1 in Step 1 of Production Process PP. R15 and R20 have the same definitions as R6 and R7 in Production
Process MO.
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[0105] Step 1 is a step of replacing the hydroxyl group of compound (PR1-a) with a substituent R14 (F or CN). When
R14 is fluoro, compound (PR1-a) may be treated with diethylaminosulfur trifluoride (DAST) in dichloromethane to yield
compound (PR2-a: R14 = F). When R14 is cyano, the hydroxyl group of compound (PR1-a) may first be converted to
a leaving group with an acyl chloride reagent such as methanesulfonyl chloride in an appropriate solvent such as
dichloromethane, in the presence of a base such as triethylamine. A hydrogen cyanide salt may then be reacted with
this intermediate to introduce a cyano group. Preferably, the intermediate is added to dimethylformamide and reacted
with sodium cyanide in the presence of tetrabutylammonium iodide to yield compound (PR2-a: R14 = CN).
[0106] Step 2 is a step of treating compound (PR2-a) (R14 = F or CN) in the same manner as Step 2 of Production
Process MO to yield compound (PR2-b)(R14 = F or CN).
[0107] Step 3 is a step of introducing substituent R15 at the phenolic hydroxyl group of compound (PR2-b)(R14 = F
or CN). Compound (PR2-b) may be treated in the same manner as for introduction of R7 in Step 3 of Production Process
MO to yield R15 introduced compound (PR2-c)(R14 = F or CN).
[0108] Step 4 is a step of converting compound (PR2-c) wherein R14 = CN to compound (PR2-d) wherein cyano is
converted to carboxyl by alkali hydrolysis. Preferably, compound (PR2-c) wherein R14 = CN may be reacted by heating
to reflux in a mixed solvent of aqueous sodium hydroxide and ethanol to yield compound (PR2-d).
[0109] Step 5 is a step of esterifying or amidating the carboxylic acid group of compound (PR2-d) for introduction of
a substituent R18 by common methods. The carboxylic acid group of compound (PR2-d) may be converted to an active
species by a common method such as an acid mixing method using a chloroformic acid ester or an acid chloride method
using oxalyl chloride, and then reacted with an alcohol or amine for conversion to (PR2-e). Alternatively, (PR2-d) may
be esterified by reaction with the corresponding alkyl halide reagent in the presence of an appropriate base or by reaction
with di-tert-butyl dicarbonate in tert-butyl alcohol in the presence of dimethylaminopyridine. Compound (PR2-d) may
also be subjected to dehydration reaction using an alcohol or amine and a peptide-forming condensing agent, for
conversion to compound (PR2-e). The synthesis may also be carried out by other suitable known reactions. R18 rep-
resents amino or alkoxy.
[0110] Step 6 is a step of subjecting compound (PR2-a: R14 = CN) to alkali hydrolysis in the same manner as Step
4 followed by treatment in the same manner as the esterification in Step 5, and then ketal protection of the carbonyl
group of the acetophenone. After converting compound (PR2-a: R14 = CN) to a carboxylic acid ester, it may be reacted
with a ketalizing reagent such as methyl orthoformate under acidic conditions to yield compound (PR2-f). Preferably,
the methyl orthoformate is reacted with the carbonyl group in methanol in the presence of an acid catalyst such as
camphorsulfonic acid or p-toluenesulfonic acid and Molecular Sieve 3A, to yield compound (PR2-f).
[0111] Step 7 is a step of reducing the ester group of compound (PR2-f) for conversion to a hydroxymethyl group,
and then selectively deprotecting only the ketal protection of the carbonyl group of the acetophenone. First, compound
(PR2-f) is reacted with an ester-reducing reagent such as lithium aluminum hydride in an appropriate solvent such as
tetrahydrofuran or diethyl ether, for conversion to a hydroxymethyl group. Next, under mildly acidic conditions, and
preferably under conditions with an acetic acid-tetrahydrofuran-water (4:1:1) mixed acid solvent, the ketal protecting
group for the carbonyl group is selectively deprotected while leaving the methoxymethyl group for the phenolic hydroxyl,
to yield compound (PR2-g).
[0112] Step 8 is a step of converting the hydroxyl group of compound (PR2-g) to substituent R19 (cyano or various
alkoxy).
[0113] When R19 is cyano, treatment is carried out in the same manner as for conversion in Step 1 when R14 is
cyano, to yield compound (PR2-h) wherein hydroxymethyl of compound (PR2-g) is converted to cyanomethyl, in which
case R19 represents cyano. When R19 is alkoxy, compound (PR2-g) is treated in the same manner as Step 1 of Scheme
PR-1 to yield compound (PR2-h) for conversion to alkoxy, in which case R19 has the same definition as OR10 in Scheme
PR-1.
[0114] Step 9 is a step of deprotecting the methoxymethyl group serving as the protecting group for the phenolic
hydroxyl group of compound (PR2-h), and then introducing a substituent R20. First, compound (PR2-h) is treated in the
same manner as Step 2 of Production Process MO to remove the methoxymethyl group. It is then treated in the same
manner as for introduction of R7 in Step 3 of Production Process MO to yield compound R20 introduced (PR2-i).
[0115] Compounds (PR2-c), (PR2-e) and (PR2-i) obtained in this Scheme PR-2 are converted to the final target
compounds by Production Process A.
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[0116] Scheme PR-3 is a production scheme whereby the -N-Y1-Y2-Y3(-N) portion obtained by cyclization in Step 1
of Production Process MO may undergo additional structural conversion. In the formulas, R1 has the same definition
as R1 in Step 1 of Production Process PP. R23, R24 and R25 have the same definitions as R6 and R7 in Production
Process MO.
[0117] Step 1 is a step of treating compound (PR3-a) in the same manner as Step 1 of Scheme PR-1 to yield compound
(PR3-b) having one substituent R24 introduced therein and compound (PR3-c) having two substituents R24 introduced
therein. Alternatively, when R24 is methoxymethyl or the like, an excess of methoxymethyl chloride may be reacted with
compound (PR3-a) in the presence of diisopropylethylamine to yield compounds (PR3-b) and (PR3-c). Compounds
(PR3-b) and (PR3-c) may be separated by silica gel column chromatography.
[0118] Step 2 is a step of treating compound (PR3-b) in the same manner as Step 1 to yield compound (PR3-d) having
a newly introduced substituent R25.
[0119] Step 3 is a step of stereoinversion of the hydroxyl group of compound (PR3-b) to yield compound (PR3-e).
Compound (PR3-b) is reacted with m-nitrobenzenesulfonyl chloride in dichloromethane in the presence of triethylamine
and dimethylaminopyridine. It is then treated with cesium acetate while heating in dimethylsulfoxide to yield a hydroxyl-
inverted acetate. This is treated with potassium carbonate in methanol to yield hydroxyl-inverted compound (PR3-e).
[0120] Compounds (PR3-b), (PR3-c) and (PR3-d) obtained in Scheme PR-3 are converted to the final target com-
pounds by Production Process A. Compound (PR3-e) may also be treated in the same manner as Step 2 of this scheme
and then converted to the final target compound by Production Process A.
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[0121] Scheme PR-4 is a production scheme whereby the -N-Y1-Y2-Y3(-N) portion obtained by cyclization in Step 1
of Production Process MO may undergo additional structural conversion. In the formulas, R1 has the same definition
as R1 in Step 1 of Production Process PP. R26 has the same definition as R6 and R7 in Production Process MO.
[0122] Step 1 is a step of treating compound (PR4-a) with Lawesson’s reagent while heating in 1,4-dioxane to yield
a thioamide (PR4-b).
[0123] Step 2 is a step of treating compound (PR4-b) with ethyl O-trifluoromethanesulfonylhydroxyacetate, triphenyl-
phosphine and triethylamine to yield compound (PR4-c).
[0124] Step 3 is a step of reacting compound (PR4-c) with sodium triacetoxyborohydride in 1,2-dichloroethane in the
presence of acetic acid for reduction of the enamine to yield compound (PR4-d).
[0125] Step 4 is a step of converting compound (PR4-d) to a carboxylic acid derivative (PR4-e) under appropriate
conditions such that substituent R26 is not affected. Generally, it is treated with aqueous sodium hydroxide or aqueous
lithium hydroxide in an alcohol or an alcohol-tetrahydrofuran mixed solvent for alkali hydrolysis to yield compound (PR4-e).
[0126] Step 5 is a step of treating compound (PR4-e) with di-tert-butyl dicarbonate in tert-butanol in the presence of
dimethylaminopyridine to yield the tert-butylesterified compound (PR4-f).
[0127] Compounds (PR4-c), (PR4-d) and (PR4-f) obtained in this Scheme (PR-4) are converted to the final target
compounds by Production Process A.

[0128] Scheme PR-5 is a production scheme whereby the -N-Y1-Y2-Y3(-N) portion obtained by cyclization in Step 1
of Production Process MO may undergo additional structural conversion. In the formulas, R1 has the same definition
as R1 in Step 1 of Production Process PP. R27 has the same definition as R6 and R7 in Production Process MO.
[0129] Step 1 is a step of treating compound (PR5-a) with a catalytic amount of rhodium (II) acetate dimer and the
known reagent diethyl diazomalonate while heating in toluene, to yield compound (PR5-b).
[0130] Step 2 is a step of treating compound (PR5-b) with equivalents of sodium ethoxide and ethyl acrylate while
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heating in ethanol to yield the cyclized compound (PR5-c).
[0131] Step 3 is a step of treating compound (PR5-c) with 5 N hydrochloric acid while heating in ethanol to yield
compound (PR5-d) having the methoxymethyl protecting group removed.
[0132] Step 4 is a step of converting compound (PR5-d) to compound (PR5-e) having a newly introduced substituent
R27. Compound (PR5-e) may be obtained by treatment in the same manner as for introduction of R7 in Step 3 of
Production Process MO.
[0133] Step 5 is a step of treating compound (PR5-e) with 1,2-bis(trimethylsiloxy)ethane and triethylsilyltriflate in
dichloromethane to yield compound (PR5-f), wherein the acetyl carbonyl of compound (PR5-e) is ketal-protected.
[0134] Step 6 is a step of reducing the lactam carbonyl of compound (PR5-f) for conversion to methylene. Compound
(PR5-f) may be reacted with carbonylhydridotris(triphenylphosphine)rhodium(I) and diphenylsilane in an appropriate
solvent such as tetrahydrofuran to yield compound (PR5-g).
[0135] Step 7 is a step of reacting compound (PR5-g) in 5% hydrochloric acid-tetrahydrofuran to yield the ketal-
deprotected compound (PR5-h).
[0136] Compounds (PR5-d), (PR5-e) and (PR5-h) obtained in this Scheme PR-5 are converted to the final target
compounds by Production Process A.

<Production Process PS>

[0137]

[0138] This Production Process PS is a general synthesis method for a piperidine derivative. In the formulas, R1 has
the same definition as R1 in Step 1 of Production Process PP. R28 and R30 have the same definitions as R6 and R7
in Production Process MO.
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[0139] Step 1 is a step of reacting compound (PS-a) with formaldehyde to produce an imine, and then subjecting it
to hetero Diels-Alder reaction with a diene having an enol ether structure to form an oxopiperidine ring. Preferably,
Compound (PS-a) is reacted with 37% formalin in dichloromethane in the presence of magnesium sulfate to produce
an imine, and the reaction mixture is filtered with celite. After adding 2-trimethylsilyloxy-1,3-butadiene and toluene to
the filtrate and cooling to -70˚C, a 1 M hexane solution of diethylaluminum chloride is added dropwise and the temperature
is raised. After completion of the reaction, the mixture is replaced with a tetrahydrofuran solution and is treated with 1
N hydrochloric acid to yield compound (PS-b) having the silylenol ether converted to a ketone.
[0140] Step 2 is a step of treating compound (PS-b) with p-toluenesulfonylmethyl isocyanide (TosMIC) in dimethox-
yethane-tert-butanol in the presence of potassium tert-butoxide, to yield compound (PS-c) having oxo converted to cyano.
[0141] Step 3 is a step of reacting the carbonyl group of compound (PS-b) with any of various organometallic reagents
to yield a tert-alcohol (PS-d) having an added substituent R29. For example, compound (PS-b) may be reacted with
methylmagnesium bromide in diethyl ether to yield compound (PS-d) having an added methyl group. R29 represents
alkyl, alkenyl or alkynyl.
[0142] Step 4 is a step of treating compound (PS-b) with a reducing agent for conversion to an alcohol compound
(PS-e). Various reducing agents may be used, and treatment with sodium borohydride in a methanol-dichloromethane
mixed solvent is preferred to yield compound (PS-e).
[0143] Step 5 is a step of treating compound (PS-e) in the same manner as Step 1 of Scheme PR-1 of Production
Process PR to yield compound (PS-f) having a newly introduced substituent R30 at the hydroxyl group. Substituent R30
has the same definition as R6 and R7 in Production Process MO.
[0144] Step 6 is a step of Horner-Emmons reaction at the carbonyl group of compound (PS-b) to yield the carbon-
carbon bond formed unsaturated ester (PS-g). After treating a tert-butyl diethylphosphonoacetate with sodium hydride
in 1,2-dimethoxyethane, compound (PS-b) dissolved in 1,2-dimethoxyethane is added to yield Compound (PS-g).
[0145] Step 7 is a step of 1,4-reduction of the unsaturated ester. Compound (PS-g) may be treated with sodium
borohydride in a dichloromethane-methanol mixed solvent in the presence of a catalytic amount of nickel (II) chloride·6
hydrate, or reacted with magnesium in methanol for selective 1,4-reduction of the unsaturated ester to yield compound
(PS-h).
[0146] A piperidine derivative may also be synthesized by the following Steps 8 to 10.
[0147] Step 8 is a step of treating compound (PS-i) in the same manner as Step 1 to yield compound (PS-j), with
simultaneous formation of an oxopiperidine ring and deprotection of the methoxymethyl group serving as the phenolic
hydroxyl group-protecting group.
[0148] Step 9 is a step of treating compound (PS-j) in the same manner as for introduction of R7 in Step 3 of Production
Process MO, to yield compound (PS-k) substituted with substituent R28.
[0149] Step 10 is a step of selectively protecting the carbonyl group of the acetophenone of compound (PS-k). After
adding compound (PS-k) to tetrahydrofuran, adding triethylamine and cooling to -70˚C, the mixture is treated with
tert-butyldimethylsilyl trifluoromethanesulfonate. The state of the reaction is periodically examined by thin-layer column
chromatography, and the temperature is gradually raised if necessary. Water may be added at low temperature to stop
the reaction to yield compound (PS-m).
[0150] Finally, compound (PS-m) may be treated in the same manner as in Steps 2, 3 and 4. Alternatively, it may be
converted directly to an acyl bromide according to Production Process A for conversion to the final target compound.
[0151] Compounds (PS-b), (PS-c), (PS-d), (PS-e), (PS-f), (PS-g), (PS-h), (PS-j) and (PS-k) obtained in this Production
Process are converted to the final target compounds by Production Process A.

<Production Process AN>

[0152]
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[0153] This scheme is a general synthesis for an aniline derivative. In the formulas, R1 has the same definition as in
Step 1 of Production Process PP. R31, R32 and R33 have the same definitions as R6 and R7 in Production Process MO.
[0154] Step 1 is a step of introducing one or two substituents R31 at the amino group of compound (AN1-a). Compound
(AN1-a) may be treated in approximately the same manner as for introduction of R7 at the hydroxyl group in Step 3 of
Production Process MO to yield compounds (AN1-b) and (AN1-c). When R31 is bonded to the aniline amino group as
simple alkyl and not via acyl or sulfonyl (when R31-I or R31-Br is used as the reagent, etc.), a prolonged reaction with
heating may be necessary to introduce the substituent R31. Incidentally, compounds (AN1-b) and (AN1-c) may be easily
separated and purified by silica gel column chromatography.
[0155] Step 2 is a step of treating compound (AN1-b) in the same manner as Step 1 to yield compound (AN1-d) having
a newly introduced substituent R32.
[0156] Step 3 is a step of treating compounds (AN1-c) and (AN1-d) in the same manner as Step 2 of Production
Process MO to yield the respective compounds (AN1-e) and (AN1-f).
[0157] Step 4 is a step of treating compounds (AN1-e) and (AN1-f) in the same manner as for introduction of R7 in
Step 3 of Production Process MO to yield the respective compounds (AN1-g) and (AN1-h).
[0158] Step 5 is a step of using compound (AN1-i) as the starting material for treatment in the same manner as Step
1 to yield compound (AN1-j) having substituents R31 and R33. Compound (AN1-g) can also be obtained by this method.
[0159] Step 6 is a step of treating compound (AN1-j) in the same manner as Step 2 to yield compound (AN1-h).
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[0160] Step 7 is a step of treating compound (AN1-i) in the same manner as the ketalizing reaction of Step 6 in Scheme
PR-2, to yield compound (AN1-k).
[0161] Step 8 is a step of reductive amination of compound (AN1-k) using an aldehyde or ketone (represented by
R34-(C=O)-R35) and a reducing agent to obtain compound (AN1-m).
[0162] Compound (AN1-k) may be reacted with sodium cyanoborohydride in a methanol-acetic acid mixed solvent or
reacted with sodium triacetoxyborohydride in a 1,2-dichloroethane-acetic acid mixed solvent, to directly yield compound
(AN1-m) having the ketal protecting group also deprotected. Either R34 and R35 may be hydrogen, or R34 and R35
may together form a ring.
[0163] Step 9 is a step of reductive amination of compound (AN1-i) without ketal protection, using an aldehyde or
ketone (represented by R34-(C=O)-R35) and a reducing agent to yield compound (AN1-m). Reaction will usually be
conducted with sodium triacetoxyborohydride in a 1,2-dichloroethane-acetic acid mixed solvent.
[0164] Compounds (AN1-b), (AN1-c), (AN1-d), (AN1-e), (AN1-f), (AN1-g), (AN1-h), (AN1-j) and (AN1-m) obtained in
this Scheme AN-1 are converted to the final target compounds by Production Process A.

[0165] Scheme AN-2 is a general synthesis method for further structural conversion of the substituents on the aniline
nitrogen of the intermediate synthesized in Scheme AN-1. In the formulas, R1 has the same definition as R1 in Step 1
of Production Process PP. R36 has the same definition as R6 and R7 in Production Process MO. Either or both R37
and R38 may form an amide bond with the aniline nitrogen, or the substituents may have ester structures. One of the
substituents on the aniline nitrogen of the starting material (AN2-a) may be hydrogen.
[0166] Step 1 is a step of treating compound (AN2-a) in the same manner as the ketalizing reaction of Step 6 in
Scheme PR-2 of Production Process PR, to yield compound (AN2-b) having the carbonyl group protected.
[0167] Step 2 is a step of treating compound (AN2-b) with a reducing agent for conversion of amide to methyleneamino
(from -N-CO- to -N-CH2-), or of an ester to an alcohol (from -CO-O- to -CH2-OH, from -O-CO- to - OH). Preferably,
compound (AN2-b) is treated with lithium aluminum hydride in diethyl ether to yield compound (AN2-c). Substituents
R39 and R40 are defined as the structures resulting after this conversion of R37 and R38.
[0168] Step 3 is a step of treating compound (AN2-c) in the same manner as the ketal deprotection reaction of Step
7 in Scheme PR-2, to yield compound (AN2-d).
[0169] Step 4 is a step carried out only when compound (AN2-d) has a hydroxyl group on substituent R39 or R40,
and here a new substituent is introduced at the hydroxyl group to yield compound (AN2-e) by conversion to substituents
R41 and R42.
[0170] The reaction of this step is conducted in the same manner as Step 1 in Scheme PR-1 of Production Process
PR. Compounds (AN2-d) and (AN2-e) obtained in this Scheme (AN-2) are converted to the final target compounds by
Production Process A.

<Production Process BO>

[0171] The following Schemes BO-1, 2, 3 and 4 of Production Process BO are general synthesis methods for ben-
zoxazine derivatives.
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[0172] In the formulas, R1 has the same definition as R1 in Step 1 of Production Process PP. R2 represents hydrogen,
optionally substituted alkyl or the like. R3 represents hydrogen, halogeno, oxo, optionally substituted alkyl, optionally
substituted alkoxy, optionally substituted acyl, optionally substituted carboxyl or optionally substituted carbamoyl.
[0173] Step 1 is a step of acylation of the amino group. Compound (BO1-b) may be obtained either by reaction with
an acyl chloride at room temperature in a solvent such as tetrahydrofuran, methylene chloride or acetonitrile in the
presence of a base such as pyridine or triethylamine, or by reaction with an acid anhydride in a pyridine solution.
[0174] Step 2 is a step of deprotection of the methoxymethyl group protecting the alcohol. Compound (BO1-c) may
be obtained by reaction with dilute aqueous hydrochloric acid and 10% aqueous perchloric acid in a solvent such as
tetrahydrofuran or acetone at room temperature.
[0175] Step 3 is a step of alkylation of the hydroxyl group and the amino group. Compound (BO1-d) may be obtained
by reaction with a dihalide, dimesylate or ditosylate in a dimethylformamide solution in the presence of a base such as
potassium carbonate, cesium carbonate or sodium hydride, while heating from room temperature to 150˚C.
[0176] Step 4 is a step of deacylation. Compound (BO1-e) may be obtained either by reaction with an aqueous sodium
hydroxide solution in a solvent such as methanol, ethanol or tetrahydrofuran, at room temperature to the reflux temper-
ature of the solvent, or by reaction in an aqueous hydrochloric acid solution at room temperature to the reflux temperature
of the solvent.
[0177] Compounds (BO1-d) and (BO1-e) obtained in this Scheme BO-1 are converted to the final target compounds
by Production Process A.

[0178] In the formulas, R1 has the same definition as R1 in Step 1 of Production Process PP. R2 has the same
definition as R3 in Scheme BO-1.
[0179] Step 1 is a step of alkylation of the hydroxyl group. Compound (BO2-b) may be obtained by reaction with a
dihalide, dimesylate or ditosylate in a dimethylformamide solution while heating from room temperature to 150˚C.
[0180] Step 2 is a step of forming an oxazine ring. Reaction is conducted with a dihalide, dimesylate or ditosylate in
a dimethylformamide solution in the presence of a base such as potassium carbonate, cesium carbonate or sodium
hydride, while heating from room temperature to 150˚C. Reaction is then conducted at room temperature in an ethanol
or methanol solution in the presence of a catalytic amount of palladium-carbon in a hydrogen atmosphere to yield
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compound (BO2-c).
[0181] Compound (BO2-c) obtained in this Scheme BO-2 is converted to the final target compound by Production
Process A.

[0182] In the formulas, R1 represents hydrogen, optionally substituted alkyl, optionally substituted cycloalkyl or op-
tionally substituted alkoxy. R2 represents hydrogen, optionally substituted alkyl, alkyl having cyano at the end or a
branch, optionally substituted alkoxy, optionally substituted arylalkyl, optionally substituted acyl, optionally substituted
sulfonyl, optionally substituted carbamoyl or optionally substituted carboxyl.
[0183] Step 1 is a step of alkylating, acylating, substituted carbamoylating or urethanating the amino group, by any
of the following methods 1 to 4.

1. Compound (BO3-b) may be obtained by reaction with a halide, mesylate or tosylate in a dimethylformamide
solution in the presence of a base such as potassium carbonate, cesium carbonate or sodium hydride, while heating
from room temperature to 150˚C.
2. Compound (BO3-b) may be obtained either by reaction with an acyl chloride, sulfonyl chloride or isocyanate at
room temperature in a solvent such as tetrahydrofuran, methylene chloride or acetonitrile, in the presence of a base
such as pyridine or triethylamine, or by reaction with an acid anhydride in a pyridine solution.
3. Compound (BO3-b) may be obtained by reaction with ethyl N-(1-cyano)iminoformate in methanol or ethanol in
the presence of a catalytic amount of 4-dimethylaminopyridine, at room temperature to the reflux temperature of
the solvent.
4. Compound (BO3-b) may be obtained by reaction with trimethyl orthoformate or triethyl orthoformate in methanol
or ethanol in the presence of a catalytic amount of p-toluenesulfonic acid or camphorsulfonic acid, ketal protection
of the acetyl group and introduction of different substituents by methods 1 to 3 above, followed by deprotection
under acidic conditions.

[0184] Compound (BO3-b) obtained in this Scheme BO-3 is converted to the final target compound by Production
Process A.

[0185] In the formulas, R1 has the same definition as R1 in Step 1 of Production Process PP. R2 has the same
definition as R3 in Scheme BO-1. R3 has the same definition as R2 in Scheme BO-3. Step 1 is a step of alkylation.
Compound (BO4-b) may be obtained by the method described in Tawada, H., Sugiyama, Y., Ikeda, H., Yamamoto, Y.,
Meguro, K; Chem. Pharm. Bull., 38(5), 1238-1245(1990), or by reaction with allyl bromide, maleic anhydride or the like
in a solvent such as methanol, ethanol or toluene in the presence of a base such as potassium carbonate, cesium
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carbonate or sodium hydrogencarbonate at room temperature to the reflux temperature of the solvent, followed by
reaction in methanol or ethanol in the presence of a base such as potassium carbonate or triethylamine, at room
temperature to the reflux temperature of the solvent.
[0186] Step 2 is a step of alkylating, acylating, substituted carbamoylating or urethanating the amino group. Compound
(BO4-c) may be obtained by treatment in the same manner as Step 1 of Scheme BO-3. Compounds (BO4-b) and (BO4-
c) obtained in Scheme BO-4 are converted to the final target compound by Production Process A.

<Production Process BOL>

[0187]

[0188] Production Process BOL is a general synthesis method for a benzoxazole derivative. In the formulas, R1 has
the same definition as R1 in Step 1 of Production Process PP. R2 represents hydrogen, optionally substituted alkyl or
optionally substituted alkoxy.
[0189] Step 1 is a step of forming an oxazole ring. Compound (BOL-b) may be obtained by reaction with an acid
chloride in a solvent such as tetrahydrofuran, methylene chloride or acetonitrile in the presence of a base such as
triethylamine, followed by reaction with dilute aqueous hydrochloric acid or p-toluenesulfonic acid in a solvent such as
ethanol, methanol, tetrahydrofuran or methyl ethyl ketone.
[0190] The benzoxazoleethanone derivative (BOL-b) obtained in Production Process BOL is converted to the final
compound by Production Process A.

<Production Process CA>

[0191] Schemes CA-1, 2 and 3 below in Production Process CA are general synthesis methods for catechol derivatives.
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[0192] In the formulas, R1 has the same definition as R1 in Step 1 of Production Process PP. R2, R3 and R4 have
the same definitions as R6 and R7 in Production Process MO.
[0193] Step 1 is a step of methoxymethylating the hydroxyl group of compound (CA1-a). Compound (CA1-b) is obtained
by reaction of compound (CA1-a) and sodium hydride in dimethylformamide at room temperature, followed by reaction
with methoxymethyl chloride (MOM-Cl).
[0194] Step 2 is a step of introducing a formyl group by ortholithiation utilizing the substituent effect of the methoxymethyl
group of compound (CA1-b). The orthoformylated compound (CA1-c) is obtained by treatment of compound (CA1-b)
with n-butyllithium in diethyl ether while cooling on ice in the presence of tetramethylethylenediamine, followed by
treatment with a formylating agent such as dimethylformamide or N-formylmorpholine.
[0195] Step 3 is a step of brominating the para-position relative to the methoxymethyl group of compound (CA1-c).
Compound (CA1-d) is obtained by reaction of compound (CA1-c) with bromine in methanol at room temperature, and
removal of the methoxymethyl group by the hydrogen bromide generated in the system.
[0196] Step 4 is a step of introducing any of various substituents at the hydroxyl group of compound (CA1-d). Compound
(CA1-e) is obtained by the same method as for introduction of R7 in Step 3 of Production Process MO.
[0197] Step 5 is a step of oxidative conversion of the formyl group to a hydroxyl group. Compound (CA1-f) is obtained
by reacting compound (CA1-e) with m-chloroperbenzoic acid in dichloromethane at room temperature or with heating,
and then hydrolyzing the purified ester using potassium carbonate in methanol.
[0198] Step 6 is a step of obtaining R3 introduced compound (CA1-g) by the same method as in Step 4 of Scheme CA-1.
[0199] Step 7 is a step of conversion to substituent R4 when R2 is a hydroxyl-protecting group. Compound (CA1-h)
is obtained in the same manner as the continuous treatment in Steps 2 and 3 of Production Process MO.
[0200] Compounds (CA1-g) and (CA1-h) obtained in this Scheme CA-1 are converted to the final target compound
by Production Process A.

[0201] Scheme CA-2 is a general synthesis method for a cyclic catechol derivative. In the formulas, R1 has the same
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definition as R1 in Step 1 of Production Process PP. R2 and R4 have the same definitions as R6 and R7 in Production
Process MO.
[0202] Step 8 is a step of conversion to a catechol when R2 is an eliminable hydroxyl-protecting group. When R2 is
methoxymethyl, a diol (catechol) (CA2-a) is obtained by treating compound (CA1-f) with 6 N hydrochloric acid.
[0203] Step 9 is a step of cyclizing the catechol by alkylation. Compound (CA2-a) is reacted with a 1,2-dibromoethyl
derivative in a solvent such as dimethylformamide, acetonitrile or acetone in the presence of a base such as potassium
carbonate, cesium carbonate or sodium hydride, to yield a fused dioxane ring (CA2-b). Compound (CA2-a) may also
be treated with acetone in the presence of phosphorus pentaoxide to yield a 5-membered cyclic product (CA2-b) as an
acetonide.
[0204] Compound (CA2-b) obtained in this Scheme CA-2 is converted to the final target compound by Production
Process A.

[0205] Scheme CA-3 is a general synthesis method for a disubstituted catechol derivative. In the formulas, R5 and
R6 have the same definitions as R6 and R7 in Production Process MO.
[0206] Step 10 is a step of obtaining compound (CA3-b) by the same method as in Step 4 of Scheme CA-1 using the
catechol (CA3-a) as the starting material.
[0207] Step 11 is a step of treating compound (CA3-b) by the same method as in Step 3 of Scheme CA-1 to yield
compound (CA3-c) which is selectively brominated at the para-position relative to the non-substituted hydroxyl group.
[0208] Step 12 is a step of obtaining R6 introduced compound (CA3-d) by the same method as in Step 4 of Scheme
CA-1.
[0209] Compound (CA3-d) obtained by Scheme CA-3 is converted to the final target compound by Production Process
A.

<Production Process CO>

[0210] Schemes CO-1, CO-2, CO-3, CO-4, CO-5, CO-6, CO-7, CO-8 and CO-9 in Production Process CO are general
synthesis methods for phenol and phenoxy derivatives.

[0211] In the formulas of Scheme CO-1, R1 and R2 have the same definition as R1 in Step 1 of Production Process
PP. R3 has the same definition as R6 and R7 in Production Process MO.
[0212] Step 1 is a step of Friedel-Crafts acylation. Compound (CO1-b) is obtained by reaction with acetyl chloride in
methylene chloride or toluene in the presence of a Lewis acid such as aluminum chloride, zinc chloride or tin (II) chloride,
at -70˚C to room temperature.
[0213] Step 2 is a step of alkylation, carbonation, sulfonation or the like.

1. Compound (CO1-c) may be obtained by reaction with a halide, mesylate or tosylate in a dimethylformamide
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solution in the presence of a base such as potassium carbonate, cesium carbonate or sodium hydride, while heating
from room temperature to 150˚C.
2. Compound (CO1-c) may be obtained either by reaction with an acyl chloride, sulfonyl chloride or isocyanate in
a solvent such as tetrahydrofuran, methylene chloride or acetonitrile in the presence of a base such as pyridine or
triethylamine, at -15˚C to room temperature, or by reaction with an acid anhydride in a pyridine solution.
3. Compound (CO1-c) may also be obtained by reaction with phenyl chloroformate in a solvent such as tetrahydro-
furan, methylene chloride or acetonitrile in the presence of a base such as pyridine or triethylamine, followed by
reaction with an amine.

[0214] Compounds (CO1-b) and (CO1-c) obtained in this Scheme CO-1 are converted to the final target compounds
by Production Process A. Compound (CO1-a) may also be used in the conversion of compound (A4-c) in Scheme A-4
of Production Process A.

[0215] Scheme CO-2 is a general synthesis method for an aromatic-substituted benzene derivative. In the formulas,
R1 has the same definition as R1 in Step 1 of Production Process PP. R2 has the same definition as R6 and R7 in
Production Process MO. R3 represents an aromatic ring.
[0216] Step 1 is a step of introducing an aromatic substituent using the Stille coupling method. Compound (CO2-b)
is obtained by reaction with aromatic-substituted tributyltin in a solvent such as toluene or xylene under a nitrogen
atmosphere in the presence of a catalytic amount of tetrakis(triphenylphosphine)palladium, at the reflux temperature of
the solvent.
[0217] Compound (CO2-b) obtained in this Scheme CO-2 is converted to the final target compound by Production
Process A.

[0218] Scheme CO-3 is a general synthesis method for a benzylamine derivative. In the formulas, R1 and R3 have
the same definition as R1 in Step 1 of Production Process PP. R2 and R2’ have the same definitions as R6 and R7 in
Production Process MO. R4 and R5 have the same definition as R2 in Scheme BO-3. R4 and R5 may also form a ring
together. X represents hydroxyl or sulfonate.
[0219] Step 1 is a step of introducing an alkyl halide. Compound (CO3-b) is obtained by reaction with sodium boro-
hydride in methanol or ethanol, followed by reaction with methanesulfonyl chloride or the like in dimethylformamide, in
the presence of a base such as pyridine or triethylamine.
[0220] Step 2 is a step of amination.
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1. Compound (CO3-c) maybe obtained by reaction withan amine inmethanol, ethanol, acetonitrile or tetrahydrofuran.
2. Compound (CO3-c) may be obtained by reaction with an amine in dimethylformamide in the presence of a base
such as potassium carbonate or sodium hydride.
3. When X is hydroxyl, compound (CO3-c) may be obtained by reaction with diphenylphosphoryl azide in toluene
in the presence of a base such as 1,8-diazabicyclo[5.4.0]undec-7-ene to yield an azide, followed by reaction with
a trialkylphosphine or triphenylphosphine in tetrahydrofuran-water.

[0221] Step 3 is a step of converting R2 to substituent R2’ when R2 is a hydroxyl-protecting group. Compound (CO3-
d) is obtained in the same manner as the continuous treatment in Steps 2 and 3 of Production Process MO.
[0222] Compounds (CO3-c) and (CO3-d) obtained in this Scheme CO-3 are converted to the final target compounds
by Production Process A.

[0223] Scheme CO-4 is a general synthesis method for phenol and phenoxy derivatives by Wittig reaction. In the
formulas, R1 has the same definition as R1 in Production Process PP. R2 and R2’ have the same definitions as R6 and
R7 in Production Process MO. R3 represents hydrogen or lower alkyl. R4 represents optionally substituted alkyl, optionally
substituted carboxyl, cyano or the like.
[0224] Step 1 is a step of alkylation utilizing Wittig reaction. Reaction is conducted with a phosphorane derivative in
methylene chloride or tetrahydrofuran. Alternatively, compound (CO4-b) may be obtained by reaction with a phosphonium
salt or phosphonate in tetrahydrofuran or dimethylformamide in the presence of a base such as potassium tert-butoxide
or sodium hydride.
[0225] Step 2 is a step of reducing the olefin. Compound (CO4-c) may be obtained by accomplishing reduction by
reaction in ethyl acetate, tetrahydrofuran or methanol under a hydrogen atmosphere in the presence of palladium-carbon,
or by reaction with magnesium in methanol.
[0226] Step 3 is a step of conversion to substituent R2’ when R2 is a hydroxyl-protecting group. Compound (CO4-d)
is obtained in the same manner as the continuous treatment in Steps 2 and 3 of Production Process MO.
[0227] Compounds (CO4-b), (CO4-c) and (CO4-d) obtained in this Scheme CO-4 are converted to the final target
compounds by Production Process A.

[0228] Scheme CO-5 is a general synthesis method for phenol and phenoxy derivatives utilizing Friedel-Crafts reaction.
In the formulas, R1 has the same definition as R1 in Step 1 of Production Process PP. R2 represents hydrogen, optionally
substituted alkyl or optionally substituted cycloalkyl. R3 has the same definition as R6 and R7 in Production Process MO.
[0229] Step 1 is a step of bromination at the para-position of phenyl. Reaction may be conducted either with bromine
in methanol or ethanol or with N-bromosuccinimide in acetonitrile to yield Compound (CO5-a).
[0230] Step 2 is a step of alkylation by Friedel-Crafts reaction. Compound (CO5-b) is obtained by reaction with alkyl
mesylate in benzene or dichloroethane in the presence of scandium triflate, by the method described in H. Katsuki et
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al., Synthesis 603(1999).
[0231] Step 3 is a step of introducing a substituent R3 at the hydroxyl group. Compound (CO5-c) is obtained by
treatment in the same manner as for introduction of R7 in Step 3 of Production Process MO.
[0232] Compounds (CO5-b) and (CO5-c) obtained in Scheme CO-5 are converted to the final target compounds by
Production Process A.

[0233] Scheme CO-6 is a general synthesis method for carboxylic acid derivatives and benzyl alcohol derivatives. In
the formulas, R1 has the same definition as R1 in Step 1 of Production Process PP. R2 represents optionally substituted
alkyl and R3 and R4 have the same definitions as R6 and R7 in Production Process MO.
[0234] Step 1 is a step of introducing a carboxyl group by ortholithiation utilizing the substituent effect of the meth-
oxymethyl group of compound (CA1-b). Compound (CO6-a) is obtained by treating compound (CA1-b) with n-butyllithium
in diethyl ether in the presence of tetramethylethylenediamine while cooling on ice, and then reacting it with an alkyl
dicarbonate.
[0235] Step 2 is a step of deprotection of the methoxymethyl group serving as the alcohol-protecting group. Compound
(CO6-b) is obtained by reaction with dilute aqueous hydrochloric acid and 10% aqueous perchloric acid in tetrahydrofuran
or acetone at room temperature.
[0236] Step 3 is a step of introducing a substituent R3 at the hydroxyl group. Compound (CO6-c) is obtained by
treatment in the same manner as for introduction of R7 in Step 3 of Production Process MO.
[0237] Step 4 is a step of reduction and alkylation of the carboxyl group. Compound (CO6-d) is obtained by reaction
with lithium aluminum hydride in diethyl ether or tetrahydrofuran while cooling on ice, followed by the same method as
in Step 3.
[0238] Compounds (CO6-b), (CO6-c) and (CO6-d) obtained in this Scheme CO-6 are converted to the final target
compounds by Production Process A.
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[0239] Scheme CO-7 is a general synthesis method for phenethyl alcohol derivatives, phenylacetic acid derivatives
and benzofuran derivatives. In the formulas, R1 has the same definition as R1 in Step 1 of Production Process PP. R2
and R3 have the same definitions as R6 and R7 in Production Process MO. R4 and R5 represent optionally substituted
alkyl.
[0240] Step 1 is a step of introducing a hydroxyl group by Wittig reaction followed by hydroboration reaction. The
reaction is conducted with methyltriphenylphosphonium bromide in tetrahydrofuran in the presence of potassium tert-
butoxide. Reaction is then conducted with borane-tetrahydrofuran in tetrahydrofuran and with 30% aqueous hydrogen
peroxide to yield compound (CO7-a).
[0241] Step 2 is a step of introducing a substituent R3 at the hydroxyl group. Compound (CO7-b) is obtained by
treatment in the same manner as for introduction of R7 in Step 3 of Production Process MO.
[0242] Step 3 is a step of carbon-carbon bond formation. Compound (CO7-c) is obtained by reaction with methyl
methylthiomethyl sulfoxide in tetrahydrofuran in the presence of Triton B, at the reflux temperature of the solvent, followed
by reaction with dilute aqueous hydrochloric acid in methanol or ethanol.
[0243] Step 4 is a step of oxidation. Compound (CO7-c) is obtained by the method described in Mangzho Zhao et al.,
Tetrahedron Lett. 39, 5323(1998) or the method described in Ryoji Noyori et al., J. Am. Chem. Soc., 119, 12386(1997).
[0244] Step 5 is a step of forming a furan ring when R2 is hydrogen. Compound (CO7-d) is obtained by reaction with
a bromoacetic acid ester in dimethylformamide in the presence of potassium carbonate, at the reflux temperature of the
solvent.
[0245] Compounds (CO7-a), (CO7-b), (CO7-c) and (CO7-d) obtained in this Scheme CO-7 are converted to the final
target compounds by Production Process A.
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[0246] Scheme CO-8 is a general synthesis method for 2,3-dihydrobenzofuran derivatives or 2,3-dihydrobenzothi-
ophene derivatives. In the formulas, R1 has the same definition as R1 in Step 1 of Production Process PP. R2 and R3
represent hydrogen, optionally substituted alkyl or optionally substituted alkoxy.
[0247] Step 1 is a step of alkylation of the hydroxyl group. Compound (CO8-b) is obtained by reaction with an allyl
halide, allyl mesylate or allyl tosylate in a solvent such as dimethylformamide, acetonitrile or acetone, in the presence
of sodium iodide and in the presence of a base such as potassium carbonate, cesium carbonate or sodium hydride,
according to the method described in J.M. Janusz et al., J. Med. Chem. 41, 1112(1998).
[0248] Step 2 is a step of forming a furan or thiophene ring. Compound (CO8-c) is obtained by the method described
in J.M. Janusz et al., J. Med. Chem. 41, 1112(1998), or by reaction at 210˚C in magnesium chloride.
[0249] Step 3 is a step of Friedel-Craft acylation. Compound (CO8-d) is obtained by reaction with acetyl chloride in
methylene chloride or toluene in the presence of a Lewis acid such as aluminum chloride, zinc chloride or tin (II) chloride,
at -70˚C to room temperature.
[0250] Step 4 is a step of bromination by reaction with bromine in methanol or ethanol. Alternatively, compounds
(CO8-e) and (CO8-g) are obtained by reaction with N-bromosuccinimide in acetonitrile or dimethylformamide.
[0251] Step 5 is a step of forming a furan or thiophene ring. Compound (CO8-g) is obtained by reaction with sodium
borohydride at 75˚C in dimethylacetamide in the presence of cyclopentadienyldichlorotitanium, by the method described
in J. Schwaltz et al., J. Org. Chem. 59, 940 (1994) .
[0252] Compounds (CO8-d) and (CO8-g) obtained in this Scheme CO-8 are converted to the final target compounds
by Production Process A.

[0253] Scheme CO-9 is a general synthesis method for carboxylic acid derivatives. In the formulas, R1, R2, R3 and
R4 represent hydrogen or optionally substituted alkyl.
[0254] Step 1 is a step of alkylation. Compound (CO9-b) is obtained by reaction with an alkyl halide, mesylate or
tosylate in tetrahydrofuran or dimethylformamide, in the presence of potassium tert-butoxide or sodium hydride.
[0255] Step 2 is a step of reduction. Compound (CO9-c) is obtained by reaction with diisobutylaluminum hydride in
tetrahydrofuran.
[0256] Step 3 is a step of carbon-carbon bond formation utilizing Wittig reaction. The reaction is conducted with a
phosphorane derivative in methylene chloride or tetrahydrofuran. Alternatively, compound (CO9-d) is obtained by reaction
with either a phosphonium salt or phosphonate in tetrahydrofuran or dimethylformamide in the presence of a base such
as potassium tert-butoxide or sodium hydride.
[0257] Compounds (CO9-b) and (CO9-d) obtained in this Scheme CO-9 are converted to the final target compounds
by Production Process A.
[0258] Representative production processes for compounds according to the invention and salts thereof have been
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described above, but the starting compounds and reagents used for production of the compounds of the invention may
also form salts or hydrates, and these are not particularly restricted so long as the reaction is not inhibited. When
compound (I) of the invention is obtained as a free compound, a common method may be used to convert it to a salt
which compound (I) may form. The different isomers (for example, geometric isomers, optical isomers based on asym-
metric carbon, stereoisomers, tautomers or the like) obtained for compound (I) according to the invention may be purified
and isolated using common separation means such as recrystallization, diastereomer salt methods, enzymatic resolution
methods and chromatography methods (for example, thin-layer chromatography, column chromatography, gas chro-
matography, etc.).
[0259] The compounds of the invention represented by formula (I) and salts thereof exhibit excellent thrombin receptor
antagonism and especially selective antagonism against PAR1 thrombin receptors. The compounds of the invention
and their salts also exhibit excellent inhibition against platelet aggregation and smooth muscle cell proliferation, with
high oral efficacy. The compounds of the invention and salts thereof can therefore inhibit the cellular response to thrombin
which includes platelet aggregation, without inhibiting the catalytic activity of thrombin which converts fibrinogen to fibrin,
and can also inhibit vascular smooth muscle proliferation occurring as a result of damage to vascular walls by coronary
angioplasty and the like, through selective inhibition of PAR1.
[0260] Thus, the’ compounds of the invention and salts thereof may be used to obtain pharmaceutical compositions
(formulations) as (i) thrombin receptor antagonists (especially PAR1 thrombin receptor antagonists), (ii) platelet aggre-
gation inhibitors, (iii) smooth muscle cell proliferation inhibitors, (iv) endothelial cell, fibroblast, nephrocyte, osteosarcoma
cell, muscle cell, cancer cell and/or glia cell proliferation inhibitors and (v) therapeutic or prophylactic agents for throm-
bosis, vascular restenosis, deep venous thrombosis, pulmonary embolism, cerebral infarction, heart diseases, dissem-
inated intravascular coagulation, hypertension, inflammatory diseases, rheumatism, glomerulonephritis, neurological
diseases and/or malignant tumors.
[0261] The compounds of the invention and their salts may be administered for treatment of patients suffering from
diseases associated with thrombin receptors, and for treatment of patients suffering from proliferative diseases of, for
example, endothelial cell, fibroblast, nephrocyte, osteosarcoma cell, muscle cell, cancer cell and/or glia cell.
[0262] A compound of the invention represented by formula (I) above, a salt thereof or a hydrate of the foregoing may
be formulated by a common method. As preferred dosage forms there may be mentioned tablets, powders, fine particles,
granules, coated tablets, capsules, syrups, lozenges, inhalants, suppositories, injections, ointments, eye salves, eye
drops, nasal drops, ear drops, paps, lotions and the like. For the formulation there may be employed any commonly
used excipients, binders, disintegrators, lubricants, coloring agents, corrective coatings, and if necessary, stabilizers,
emulsifiers, absorbefacients, surfactants, pH adjustors, preservatives, antioxidants, or the like, in combination with
various components that are ordinarily used as materials for pharmaceutical formulations.
[0263] As such components there may be mentioned (1) animal and vegetable oils such as soybean oil, beef tallow
and synthetic glycerides; (2) hydrocarbons such as liquid paraffin, squalane and solid paraffin; (3) ester oils such as
octyldodecyl myristate and isopropyl myristate; (4) higher alcohols such as cetostearyl alcohol and behenyl alcohol; (5)
silicone resins; (6) silicone oils; (7) surfactants such as polyoxyethylene fatty acid esters, sorbitan fatty acid esters,
glycerin fatty acid esters, polyoxyethylene sorbitan fatty acid esters, polyoxyethylene hydrogenated castor oil and poly-
oxyethylene/polyoxypropylene block copolymer; (8) water-soluble polymers such as hydroxyethylcellulose, polyacrylic
acid, carboxyvinyl polymer, polyethylene glycol, polyvinylpyrrolidone and methylcellulose; (9) lower alcohols such as
ethanol and isopropanol; (10) polyhydric alcohols such as glycerin, propylene glycol, dipropylene glycol and sorbitol;
(11) sugars such as glucose and sucrose; (12) inorganic powders such as silicic anhydride, magnesium aluminum
silicate and aluminum silicate; (13) purified water, and the like.
[0264] Examples of (1) excipients which may be used include lactose, corn starch, white soft sugar, glucose, mannitol,
sorbit, crystalline cellulose and silicon dioxide; examples of (2) binders which may be used include polyvinyl alcohol,
polyvinyl ether, methylcellulose, ethylcellulose, gum arabic, tragacanth, gelatin, shellac, hydroxypropylcellulose, hydrox-
ypropylmethylcellulose, polyvinylpyrrolidone, polypropylene glycol/polyoxyethylene block polymer, meglumine, calcium
citrate, dextrin and pectin; examples of (3) disintegrators which may be used include starch, agar, gelatin powder,
crystalline cellulose, calcium carbonate, sodium hydrogencarbonate, calcium citrate, dextrin, pectin and calcium car-
boxymethylcellulose; examples of (4) lubricants which may be used include magnesium stearate, talc, polyethylene
glycol, silica and hydrogenated vegetable oils; examples of (5) coloring agents which may be used include any of those
approved for addition to drugs; examples of (6) corrective coatings which may be used include cocoa powder, menthol,
aromatic powders, mentha oil, borneol and powdered cinnamon; and examples of (7) antioxidants which may be used
include those approved for addition to drugs, such as ascorbic acid, α-tocopherol and the like.
[0265] (i) An oral formulation may be prepared by combining a compound of the invention or its salt with an excipient,
if necessary adding a binder, disintegrator, lubricant, coloring agent, corrective coating or the like, and forming a powder,
fine particles, granules, tablets, coated tablets, capsules, etc. by a common method. (ii) Tablets or granules may, of
course, also be coated with a sugar coating, gelatin coating or other type of suitable coating if necessary. (iii) In the case
of a liquid formulation such as syrup, injection, eye drops or the like, a common method may be used for formulation
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with a pH adjustor, solubilizer, isotonizing agent or the like, as well as a solubilizing aid, stabilizer, buffering agent,
suspending agent, antioxidant, etc. if necessary. In the case of a liquid formulation, it may also be lyophilized, and an
injection may be administered intravenously, subcutaneously or intramuscularly. As preferred examples of suspending
agents there may be mentioned methylcellulose, polysorbate 80, hydroxyethylcellulose, gum arabic, tragacanth powder,
sodium carboxymethylcellulose, polyoxyethylene sorbitan monolaurate and the like; as preferred examples of solubilizing
aids there may be mentioned polyoxyethylene hydrogenated castor oil, polysorbate 80, nicotinamide, polyoxyethylene
sorbitan monolaurate and the like; as preferred examples of stabilizing agents there may be mentioned sodium sulfite,
sodium metasulfite, ether and the like; and as preferred examples of preservatives there may be mentioned methyl p-
oxybenzoate, ethyl p-oxybenzoate, sorbic acid, phenol, cresol, chlorocresol, and the like. (iv) There are no particular
restrictions on the method of preparing an external application, and any common method may be employed. The base
materials used may be any raw materials commonly employed in drugs, quasi drugs, cosmetics and the like, and as
examples there may be mentioned raw materials such as animal and vegetable oils, mineral oils, ester oils, waxes,
higher alcohols, fatty acids, silicone oils, surfactants, phospholipids, alcohols, polyhydric alcohols, water-soluble poly-
mers, clay minerals, purified water and the like, with addition of pH adjustors, antioxidants, chelating agents, antiseptics
and fungicides, coloring agents, aromas and the like if necessary. Also, there may be included differentiation-inducing
components, or other components such as circulation promoters, microbicides, antiphlogistic agents, cell activators,
vitamins, amino acids, humectants, keratolytic agents and the like, as necessary.
[0266] Although the dosage of a drug according to the invention will differ depending on the patient’s severity of
symptoms, age, gender and body weight, the dosage form and type of salt, drug sensitivity, the specific type of disease,
etc., it will generally be from about 30 mg to 1000 mg, preferably from 100 mg to 500 mg and more preferably from 100
mg to 100 mg per day for adults in the case of oral administration or about 1-3000 mg/kg and preferably 3-1000 mg/kg
per day for adults in the case of injection, administered once or divided over several times a day.

Examples

[0267] Preferred embodiments of the compounds of the invention represented by formula (I) above and salts thereof
will now be explained, with the understanding that the following examples and test examples are only representative.

<Example 1>

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone hydrobromide

[0268]

(Step 1) 3-Ethylpentyl methanesulfonate

[0269]

[0270] After adding triethyl phosphonoacetate (22.6 g, 101 mmol) dropwise to a solution of 60% sodium hydride (3.8
g, 95 mmol) in anhydrous tetrahydrofuran (200 ml) while cooling on ice, the mixture was stirred for 30 minutes at the
same temperature. Next, 3-pentanone (8.53 g, 99.0 mmol) was slowly added dropwise, and the mixture was stirred at
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room temperature for 20 hours. After diluting the reaction mixture with diethyl ether, it was washed with water and brine.
The organic layer was dried over anhydrous sodium sulfate prior to distillation under reduced pressure to yield a crude
product of 3-ethyl-2-pentenoate (22.7 g) as a light yellow oil.
[0271] A mixture of ethyl 3-ethyl-2-pentenoate (5.0 g, 32 mmol) and 10% palladium-carbon (1.0 g) in ethanol (25
ml)-ethyl acetate (25 ml) was stirred at room temperature and normal pressure for 20 hours under a hydrogen stream.
After filtering the reaction mixture through celite, the filtrate was distilled off under reduced pressure to yield a crude
product of ethyl 3-pentanoate (4.15 g) as a light yellow oil.
[0272] A solution of the ethyl 3-pentanoate (4.15 g) in anhydrous tetrahydrofuran (50 ml) was slowly added dropwise
to a suspension of lithium aluminum hydride (2.1 g, 53 mmol) in anhydrous tetrahydrofuran (40 ml) while cooling on ice,
and the mixture was stirred at the same temperature for 1 hour. After diluting the reaction mixture with diethyl ether,
water (6 ml) was slowly added and stirring was continued for 18 hours. After filtering the reaction mixture through celite,
the filtrate was distilled off under reduced pressure to yield a crude product of 3-ethyl-1-pentanol (2.9 g) as a light yellow oil.
[0273] Triethylamine (2.4 ml, 17 mmol) was added dropwise to a solution of the 3-ethyl-1-pentanol (1.0 g, 8.6 mmol)
and methanesulfonyl chloride (0.8 ml, 10 mmol) in dichloromethane (20 ml) while cooling on ice, and the mixture was
stirred for 2 hours. After diluting the reaction mixture with diethyl ether, it was washed with water and brine, and the
organic layer was dried over anhydrous sodium sulfate prior to distillation under reduced pressure. The residue was
purified by silica gel column chromatography (solvent: n-hexane-ethyl acetate) to yield the title compound (1.38 g) as a
colorless oil.
1H-NMR(400Mz,CDCl3): 0.86(6H,t,J=7.2Hz), 1.27-1.41(5H,m), 1. 64-1.73 (2H,m), 3.00(3H,s), 4.24 (2H, t, J=6.8Hz)

(Step 2) 1-(3-Ethylpentyl)-2-nitro-1H-imidazole

[0274]

[0275] A solution of 2-nitro-1H-imidazole potassium salt (300 mg, 2.0 mmol), 3-ethylpentyl methanesulfonate (463
mg, 2.4 mmol) and 18-crown-6 (1.1 g, 4.2 mmol) in acetonitrile (10 ml) was heated at 80˚C for 6 hours. After cooling to
room temperature, ethyl acetate and water were added and the organic layer was separated off. After washing with
water and brine, drying was performed with anhydrous sodium sulfate and the solvent was distilled off under reduced
pressure. The residue was purified by silica gel column chromatography (solvent: n-hexane-ethyl acetate) to yield the
title compound (370 mg) as a colorless oil.
1H-NMR(CDCl3): 0.88(6H,t,J=7.2Hz), 1.22-1.42(5H,m), 1.67-1.82(2H,m), 4.36-4.44(2H,m), 7.08(1H,s), 7.14(1H,s).

(Example 1: Final step)

[0276] A solution of the 1-(3-ethylpentyl)-2-nitro-1H-imidazole (370 mg) and 10% palladium-carbon (200 mg) in an
ethanol (5 ml)-ethyl acetate (5 ml) mixture was stirred at room temperature and normal pressure for 20 hours under a
hydrogen stream. After filtering the reaction mixture through celite, it was washed with ethyl acetate-methanol. The
filtrate was distilled off under reduced pressure to yield a crude product of 1-(3-ethylpentyl)-1H-2-imidazoleamine (305
mg) as a light yellow solid. A solution of the 1-(3-ethylpentyl)-1H-2-imidazoleamine (305 mg, 1.68 mmol) and 2-bromo-
1-[3,5-di(tert-butyl)-4-hydroxyphenyl]-1-ethanone (660 mg, 2.02 mmol) in methanol (20 ml) was heated at 60˚C for 3
hours. The reaction mixture was distilled under reduced pressure, and the obtained crude product was recrystallized
from ethyl acetate. After washing the crystals with diethyl ether, they were dried to yield the target compound (700 mg)
as a colorless amorphous solid.
1H-NMR(DMSO-d6)δ:
0.82(6H,t,J=7.6Hz), 1.13-1.37(5H,m), 1.41(18H,m), 1.54-1.63(2H,m), 3.82-3.92(2H,m), 5.58(2H,brs), 6.92(1H,d,
J=2.4Hz), 7.14(1H,d,J=2.4Hz), 7.67-7.81(4H,m).
[0277] The compounds of the following examples were synthesized by the same method as the final step of Example
1 above, from various 1H-2-imidazoleamine derivatives and various 2-bromo-1-ethanone derivatives.
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Example 2

2-(3-Benzyl-2-imino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrobromide

[0278]

1H-NMR(DMSO-d6)δ:
1.40(18H,s), 5.16(2H,s), 5.59(2H,s), 6.96(1H,s), 7.14(1H,s), 7.26(2H,d,J=8.0Hz), 7.32-7.45(3H,m), 7.74(2H,s), 7.90(1H,
brs).

Example 3

2-(3-Benzyl-2-imino-5-phenyl-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone yl)-1-(3,5-di-
tert-butyl-4-hydroxy-phenyl)-ethanone hydrobromide

[0279]

1H-NMR(DMSO-d6)δ:
1.43(18H,s), 5.35(2H,s), 5.83(1H,s), 5.94(2H,s), 7.20(1H,s), 7.28-7.41(8H,m), 7.50(2H,s), 7.83(2H,s).

Example 4 (Reference)

2-(3-Benzyl-2-imino-imidazolidin-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrochloride

[0280]
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1H-NMR(DMSO-d6)δ:
1.44(18H,s), 3.47-3.62(4H,s), 4.82(2H,s), 5.48(2H,s), 5.79(1H,s), 7.27-7.34(5H,s), 7.89(2H,s), 9.09(2H,brs).

Example 5

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-(3-heptyl-2-imino-2,3-dihydro-imidazol-1-yl)-ethanone hydrobromide

[0281]

1H-NMR(DMSO-d6)δ:
0.85(3H,t,J=6.4Hz), 1.18-1.34(8H,m), 1.41(18H,s), 1.58-1.70(2H,m), 3.85(2H,t,J=7.2Hz), 5.57(2H,s), 6.91(1H,d,
J=2.4Hz), 7.11(1H,d,J=2.4Hz), 7.74(2H,s), 8.07(1H,brs).

Example 6

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-(2-imino-3-pyridin-2-ylmethyl-2,3-dihydro-imidazol-1-yl)-ethanone hydrobro-
mide

[0282]
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1H-NMR(DMSO-d6)δ:
1.41(18H,s), 5.28(2H,s), 5.61(2H,s), 6.96(1H,d,J=2.0Hz), 7.12(1H,d,J=2.0Hz), 7.27(1H,d,J=7.6Hz), 7.34-7.40(1H,m),
7.76(2H,s), 8.04-8.10(2H,m), 8.56(1H,d,J=3.2Hz).

Example 7

Ethyl 4-{3-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-2-imino-2,3-dihydro-imidazol-1-ylmethyl}-benzoate hyd-
robromide

[0283]

1H-NMR(DMSO-d6)δ:
1.30(3H,t,J=7.2Hz), 1.41(18H,s), 4.31(2H,q,J=7.2Hz), 5.27(2H,s), 5.60(2H,s), 6.98(1H,d,J=2.0Hz), 1.17(1H,d,J=2.0Hz),
4.37(2H,d,J=8.0Hz), 7.75(2H,s), 7.93(1H,brs), 7.99(2H,d,J=8.0Hz).

Example 8

4-{3-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxoethyl]-2-imino-2,3-dihydro-imidazol-1-ylmethyl}-benzoic acid trifluor-
oacetate

[0284]
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1H-NMR(DMSO-d6)δ:
1.41(18H,s), 5.26(2H,s), 5.61(2H,s), 6.98(1H,d,J=2.0Hz), 7.18(1H,d,J=2.0Hz), 7.34(2H,d,J=8.0Hz), 7.76(2H,s), 7.93
(1H,brs), 7.98(2H,d,J=8.0Hz).

Example 9

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[2-imino-3-(2-methyl-benzyl)-2,3-dihydro-imidazol-1-yl]-ethanone hydrobro-
mide

[0285]

1H-NMR(DMSO-d6)δ:
1.42(18H,s), 2.28(3H,s), 5.10-5.22(2H,m), 5.62-5.73(2H,m), 6.75-6.83(1H,m), 6.93(1H,brs), 7.01(1H,brs), 7.18-7.31
(3H,m), 7.78(2H,s), 7.88-8.20(3H,m).

Example 10

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(6-hydroxyhexyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone hydrobro-
mide

[0286]
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1H-NMR(DMSO-d6)δ:
1.19-1.46(24H,m), 1.57-1.69(2H,m), 3.75-3.90(2H,m), 4.31-4.49(1H,m), 5.20(2H,s), 6.86(1H,d,J=2.4Hz), 7.02(1H,d,
J=2.4Hz), 7.34(2H,s), 7.58(2H,brs).

Example 11

2-(4-Benzyl-5-imino-4,5-dihydro-[1,2,4]triazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrobromide

[0287]

1H-NMR(DMSO-d6)δ:
1.40(18H,s), 5.28(2H,s), 5.85(2H,s), 7.32-7.50(5H,m), 7.76(2H,s), 8.39(1H,brs), 8.65(1H,brs), 8.69(1H,s).

Example 12

1-Benzyl-3-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-2-imino-imidazolidin-4-one trifluoroacetate

[0288]
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1H-NMR(DMSO-d6)δ:
1.41(18H,s), 4.45(2H,s), 4.84(2H,s), 5.35(2H,s), 7.34-7.47(5H,m), 7.79(2H,s), 8.13(1H,s).

Example 13

2-(3-Benzyl-2-phenylimino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrobromide

[0289]

1H-NMR(DMSO-d6)δ:
1.37(18H,s), 4.84(2H,s), 5.82(1H,s), 5.96(2H,s), 6.68(1H,s), 6.83(1H,s), 6.89(1H,t,J=7Hz), 6.98(2H,d,J=7Hz), 7.13-7.30
(4H,m), 7.30-7.35(3H,m), 7.72(2H,s).

Example 14

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(2-diethylamino-ethyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone hydro-
bromide

[0290]
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1H-NMR(DMSO-d6)δ:
0.89(6H,t,J=6.4Hz), 1.40(18H,m), 2.37-2.68(6H,m), 3.89-3.97(2H,m), 5.57(2H,s), 6.88(1H,d,J=3.2Hz), 7.06(1H,d,
J=3.2Hz), 7.74(2H,s), 7.82(2H,brs).

Example 15

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[2-imino-3-(2-piperidin-1-yl-ethyl)-2,3-dihydro-imidazol-1-yl]-ethanone hydro-
bromide

[0291]

1H-NMR(DMSO-d6)δ:
1.27-1.52(24H,m), 2.30-2.59(6H,m), 3.92-4.00(2H,m), 5.56(2H,s), 6.89(1H,d,J=2.4Hz), 7.06(1H,d,J=2.4Hz), 7.74(2H,
s), 7.91(2H,brs).

Example 16

2-[3-(4-Aminomethyl-benzyl)-2-imino-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone dihy-
drochloride

[0292]
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1H-NMR(DMSO-d6)δ:
1.404(18H,s), 3.95-4.11(2H,m), 5.23(2H,s), 5.65(2H,s), 6.95(1H,d,J=2.4Hz), 7.15(1H,d,J=2.4Hz), 7.34(2H,d,J=7.9Hz),
7.52(2H,d,J=7.9Hz), 7.75(2H,s), 8.08(2H,s).

Example 17

Methyl 4-{1-benzyl-3-[2-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-oxo-ethyl]-1,3-dihydro-imidazol-2-ylideneamino}-ben-
zoate hydrobromide

[0293]

1H-NMR(DMSO-d6)δ:
1.43(18H,s), 3.84(3H,s), 5.07(2H,s), 5.90(1H,s), 5.99(2H,s), 6.87(1H,d,J=2Hz), 6.99(1H,d,J=2Hz), 7.04(2H,d,J=8Hz),
7.24-7.26(2H,m), 7.37-7.40(3H,m), 7.77(2H,s), 7.82(2H,d,J=8Hz).

Example 18

4-{1-Benzyl-3-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-1,3-dihydro-imidazol-2-ylideneamino}-benzoic acid
hydrobromide

[0294]
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1H-NMR(DMSO-d6)δ:
1.37(18H,s), 5.14(2H,s), 5.79(2H,s), 6.82(2H,d,J=9Hz), 7.23(2H,d,J=8Hz), 7.31-7.38(3H,m), 7.60,7.59(1H,d,J=1Hz),
7.66(2H,s), 7.76(1H,d,J=3Hz), 7.81(2H,d,J=9Hz), 8.09(1H,s), 9.97(1H,s).

Example 19

2-(3-Benzyl-2-imino-5-methyl-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrobro-
mide

[0295]

1H-NMR(DMSO-d6)δ:
1.45(18H,s),1.98(3H,s), 4.98(2H,s), 5.60(2H,s), 6.23(1H,s), 7.20-7.28(2H,m), 7.33-7.44(3H,m), 7.88(2H,s).

Example 20

2-[3-Benzyl-2-(4-nitro-phenylimino)-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydro-
chloride

[0296]
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1H-NMR(DMSO-d6)δ:
1.40(18H,s), 5.25(2H,s), 5.70(2H,s), 6.81(2H,d,J=9Hz), 7.22(2H,m), 7.35(3H,m), 7.59(1H,d,J=2Hz), 7.70(1H,d,J=2Hz),
7.76(2H,s), 6.89(2H,d,J=9Hz).

Example 21

2-[2-(4-Amino-phenylimino)-3-benzyl-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone dihy-
drochloride

[0297]

1H-NMR(DMSO-d6)δ:
1.43(18H,s), 5.15(2H,s), 5.68(2H,s), 6.89(2H,d,J=9Hz), 7.13-7.19(4H,m), 7.34-7.38(3H,m), 7.44(1H,d,J=2Hz), 7.53(1H,
d,J=2Hz), 7.78(2H,s).

Example 22

N-{1-Benzyl-3-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-imidazolidin-2-ylidene}-acetamide

[0298]
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1H-NMR(DMSO-d6)δ:
1.46(18H,s), 2.03(3H,s), 3.48(2H,dd,J=11,7Hz), 3.67(2H,dd,J=11,7Hz), 4.53(2H,s), 4.78(2H,s), 5.80(1H,s), 7.29-7.38
(5H,m), 7.83(2H,m).

Example 23

2-(3-Benzyl-5-ethyl-2-imino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrobromide

[0299]

1H-NMR(DMSO-d6)δ:
1.16(3H,t,J=10Hz), 1.45(18H,s), .2.33 (2H, q, J=10Hz), 4.98(2H,s), 5.52(2H,s), 6.24(1H,s), 7.23-7.30(2H,m), 7.35-7.48
(3H,m), 7.86(2H,s).

Example 24

2-(2-Benzyl-5-imino-2,5-dihydro-[1,2,4]triazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone trifluoroacetate

[0300]
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1H-NMR(DMSO-d6)δ:
1.40(18H,s), 5.44(2H,s), 5.75(2H,s), 7.30(1H,s), 7.35-7.47(5H,m), 7.75(2H,s), 8.14(1H,s), 9.44(1H,s).

Example 25

2-(5-Amino-3-benzyl-2-imino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone ditrifluoroac-
etate

[0301]

1H-NMR(DMSO-d6)δ:
1.41(18H,s), 4.45(2H,s), 4.84(2H,s), 5.34(2H,s), 7.34-7.48(5H,m), 7.79(2H,s), 8.11(1H,s).

Example 26

2-(3-Benzyl-2-imino-5-methoxy-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone trifluoroac-
etate

[0302]
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1H-NMR(DMSO-d6)δ:
1.40(18H,s), 3.64(3H,s), 4.32(2H,s), 4.75(2H,s), 7.26(2H,s), 7.20-7.40(5H,m).

Example 27

2-(3-Benzyl-2-cyclohexylimino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrochlo-
ride

[0303]

1H-NMR(DMSO-d6)δ:
0.95-1.03(2H,m), 1.12-1.23(2H,m), 1.36-1.45(2H,m), 1.47(18H,s), 1.59-1.64 (2H,m), 1.70-1.77(2H,m), 3.07-3.16(1H,
m), 5.30(2H,s), 5.69(2H,s), 7.14(1H,d,J=2Hz), 7.20(1H,d,J=2Hz), 7.28-7.47(5H,m), 7.91(2H,s).

Example 28

2-(3-Benzyl-2-benzylimino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrochloride

[0304]
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1H-NMR(DMSO-d6)δ:
1.49(18H,s), 4.40(2H,d,J=6Hz), 5.12(2H,s), 5.92(1H,s), 5.99(2H,s), 6.54(1H,d,J=3Hz), 6.61(1H,d,J=3Hz), 7.12-7.25
(7H,m), 7.37-7.42(3H,m), 7.87(2H,m).

Example 29

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-(3-heptyl-2-heptylimino-2,3-dihydro-imidazol-1-yl)-ethanone hydrochloride

[0305]

1H-NMR(DMSO-d6)δ:
0.79(3H,t,J=7Hz), 0.88(3H,t,J=7Hz), 1.09-1.43(16H,m), 1.47(18H,m), 1.60-1.67(2H,m), 1.79-1.86(2H,m), 3.25(2H,q,
J=7Hz), 3.96(2H,t,J=7Hz), 5.90(1H,s) 6.17(2H,s), 6.61(1H,d,J=3Hz), 6.68(1H,d,J=3Hz), 7.97(2H,s), 9.11(1H,t,J=7Hz).

Example 30

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[2-imino-3-(3-methyl-butyl)-2,3-dihydro-imidazol-1-yl]-ethanone hydrobro-
mide

[0306]
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1H-NMR(DMSO-d6)δ:
0.91(6H,d,J=6.0Hz), 1.41(18H,m), 1.50-1.64(3H,m), 3.77-3.98(2H,m), 5.60(2H,s), 6.93(1H,d,J=2.4Hz), 7.13(1H,d,
J=2.4Hz), 7.75(2H,s), 7.77(2H,brs), 8.04 (1H,brs).

Example 31

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(2-ethylbutyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone hydrobromide

[0307]

1H-NMR(DMSO-d6)δ:
0.84(6H,t,J=7.2Hz), 1.20-1.32(4H,m), 1.41(18H,m), 1.72-1.83(1H,m), 3.79(2H,d,J=7.2Hz), 5.61(2H,s), 6.94(1H,brs),
7.10(1H,brs), 7.67-7.83(4H,m), 8.03(1H,brs).

Example 32

2-[3-(2-Cyclopentyl-ethyl)-2-imino-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydro-
bromide

[0308]
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1H-NMR(DMSO-d6)δ:
1.41(18H,s), 1.04-1.76(11H,m), 3.82-3.88(2H,m), 5.56(2H,s), 6.91(1H,d,J=2.0Hz), 7.13(1H,d,J=2.0Hz), 7.74(2H,s).

Example 33

2-[3-(2-Cyclohexyl-ethyl)-2-imino-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydro-
bromide

[0309]

1H-NMR(DMSO-d6)δ:
1.40(18H,s), 1.10-1.78(13H,m), 3.80-3.90(2H,m), 5.56(2H,s), 6.91(1H,d,3=2.0Hz), 7.12(1H,d,J=2.0Hz), 7.74(2H,s).

Example 34

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(4-ethylhexyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone hydrobromide

[0310]



EP 1 391 456 B1

56

5

10

15

20

25

30

35

40

45

50

55

1H-NMR(DMSO-d6)δ:
0.81(6H,d,J=7.2Hz), 1.13-1.32(8H,m), 1.41(18H,m), 1.55-1.67(1H,m), 3.86(2H,t,J=6.8Hz), 5.59(2H,s), 6.92(1H,brs),
7.13(1H,brs), 7.75(2H,s), 7.77(2H,brs), 8.05(1H,brs).

Example 35

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethyl-2-hydroxy-pentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone
hydrobromide

[0311]

1H-NMR(DMSO-d6)δ:
0.87(6H,t,J=7.2Hz), 1.15-1.52(23H,m), 3.65-3.94(3H,m), 4.98(1H,d,J=5.6Hz), 5.59(2H,s), 6.91(1H,d,J=2.4Hz), 7.08
(1H,d,J=2.4Hz), 7.64(2H,brs), 7.75(2H,s), 8.06(1H,brs).

Example 36

1-{3-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxoethyl]-2-imino-2,3-dihydro-imidazol-1-yl}-3-ethyl-pentan-2-one hyd-
robromide

[0312]
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1H-NMR(DMSO-d6)δ:
]0.80(6H,t,J=7.2Hz), 1.39(18H,s), 1.40-1.64(4H,m), 5.06(2H,brs), 5.58(2H,brs), 6.86-6.97(2H,m), 7.63-7.80(4H,m), 8.05
(1H,brs).

Example 37

2-(3-Benzyl-2-imino-4-methyl-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrobro-
mide

[0313]

1H-NMR(DMSO-d6)δ:
1.47(18H,m), 2.08(3H,s), 5.33(2H,s), 5.86(1H,s), 6.02(2H,s), 6.27(H,s), 7.17(2H,d,J=7Hz), 7.26-7.36(3H,m), 7.76(2H,
s), 7.95(2H,s).

Example 38

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethyl-3-hydroxy-pentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone
hydrobromide

[0314]
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1H-NMR(DMSO-d6)δ:
0.79(6H,t,J=7.6Hz), 1.28-1.48(22H,m), 1.67-1.76(2H,m), 3.80-3.93(2H,m), 4.28(1H,s), 5.55(2H,s), 6.91(1H,d,J=2.8Hz),
7.10(1H,d,J=2.8Hz), 7.67(2H,brs), 7.73(2H,s), 8.05(1H,brs).

Example 39

2-(3-Benzyl-5-butyl-2-imino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrobromide

[0315]

1H-NMR(DMSO-d6)δ:
0.78(3H,t,J=8.0Hz), 1.08-1.30(4H,m), 1.37(18H,s), 2.08-2.2(2H,br), 4.93(2H,s), 5.62(2H,s), 5.79(1H,s), 6.05(1H,s),
7.08-7.35(7H,m), 7.80(2H,s).

Example 40

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-(2-imino-3-phenethyl-2,3-dihydro-imidazol-1-yl)-ethanone hydrobromide

[0316]
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1H-NMR(DMSO-d6)δ:
1.41(18H,s), 2.98(2H,t,J=8.0Hz), 4.12(2H,t,J=8.0Hz), 5.56(2H,s), 6.87(1H,d,J=2.0Hz), 6.99(1H,d,J=2.0Hz), 7.20-7.34
(5H,m), 7.75(2H,s), 7.79(2H,brs), 8.07(1H,s).

Example 41

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-(3-imino-6,7-dihydro-5H-pyrrolo[1,2-c]imidazol-2-yl)-ethanone hydrobromide

[0317]

1H-NMR(DMSO-d6)δ:
1.46(18H,s), 2.51(2H,pent,J=7Hz), 2.80(2H,t,J=7Hz), 4.23(2H,J=7Hz), 5.83(1H,s), 5.94(2H,s), 6.09(1H,s), 7.93(2H,s),
8.34(2H,s).

Example 42

2-[3-(2-Cyclobutylidene-ethyl)-2-imino-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hy-
drobromide

[0318]
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1H-NMR(DMSO-d6)δ:
1.40(18H,s), 1.94(2H,pent,J=8Hz), 2.67(br.q,J=8Hz), 4.46(2H,d,J=8Hz), 5.21(1H,tt,J=8,2Hz), 5.79(1H,s), 6.41(1H,d,
J=3Hz), 6.51(1H,d,J=3Hz), 7.85(2H,s), 7.89(2H,s).

Example 43

2-[3-(2-Cyclobutyl-ethyl)-2-imino-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydro-
bromide

[0319]

1H-NMR(DMSO-d6)δ:
1.46(18H,s), 1.59-1.70(2H,m), 1.76-1.91(4H,m), 2.01-2.09(2H,m), 2.38(1H,sept,J=8Hz), 4.45(2H,t,J=7Hz), 5.85(1H,s),
6.02(2H,s), 6.46(1H,d,J=3Hz), 6.50(1H,d,J=3Hz), 7.92(2H,s), 8.18(2H,s).

Example 44

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[2-imino-3-(3-propyl-hexyl)-2,3-dihydro-imidazol-1-yl]-ethanone hydrobro-
mide

[0320]
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1H-NMR(DMSO-d6)δ:
0.80-0.94(6H,m), 1.16-1.34(9H,m), 1.41(18H,s), 1.54-1.64(2H,m), 3.88(2H,t,J=6.0Hz), 5.59(2H,s), 6.92(1H,d,J=2.4Hz),
7.14(1H,d,J=2.4Hz), 7.75(2H,s), 7.76(2H,brs), 8.07(1H,brs).

Example 45

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethyl-pent-2-enyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone hydro-
bromide

[0321]

1H-NMR(DMSO-d6)δ:
0.90-1.03(6H,m), 1.41(18H,s), 2.07(2H,q,J=7.6Hz), 2.15(2H,q,J=7.6Hz), 4.50(2H,d,J=6.8Hz), 5.22(1H,t,J=6.8Hz), 5.59
(2H,s), 6.92(1H,d,J=2.4Hz), 7.00(1H,d,J=2.4Hz), 7.75(2H,s), 7.78(2H,brs), 8.09(1H,brs).

Example 46

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-2-imino-4-methyl-2,3-dihydro-imidazol-1-yl]-ethanone hyd-
robromide

[0322]
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1H-NMR(DMSO-d6)δ:
0.85(6H,t,J=7Hz), 1.32-1.41(5H,m), 1.47(18H,s), 1.59-1.66(2H,m), 2.16(3H,s), 4.03(2H,t,J=8Hz), 5.84(1H,s), 6.00(2H,
s), 6.21(1H,s), 7.82(2H,s), 7.95(2H,s).

Example 47

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-2-imino-4,5-dimethoxy-imidazolidin-1-yl]-ethanone hydro-
chloride

[0323]

1H-NMR(DMSO-d6)δ:
Trans
0.83(3H,t,J=7Hz), 1.47(18H,s), 1.23-1.64(7H,m), 3.33-3.40(1H,m), 3.34(3H,s), 3.48(3H,s), 3.93-3.97(1H,m), 4.60(1H,
dd,J=19Hz), 4.93(1H,s), 4.99(1H,s), 5.82(1H,s), 6.60(1H,d,J=19Hz), 7.94(2H,s):
Cis
0.89(3H,t,J=7Hz), 1.47(18H,s), 1.23-1.64,7H,m), 3.00-3.05(1H,m), 3.18-3.25(1H,m), 3.44(3H,s), 3.46(3H,s), 4.58(1H,
d,J=19Hz), 5.03(1H,d,J=6Hz), 5.15(1H,d,J=6Hz), 5.83(1H,s), 6.53(1H,d,J=19Hz), 7.92 (2H, s) .

Example 48

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethyl-3-methoxy-pentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone
hydrobromide

[0324]
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1H-NMR(DMSO-d6)δ:
0.76(6H,t,J=7.2Hz), 1.41(18H,s), 1.41-1.51(4H,m), 1.79(2H,t,J=7.6Hz), 3.04(3H,s), 3.82(2H,t,J=7.6Hz), 5.59(2H,brs),
6.93(1H,d,J=2.4Hz), 7.16(1H,d,J=2.4Hz), 7.72(2H,brs), 7.75(2H,s), 8.06(1H,brs).

Example 49

2-(6-Benzyloxy-3-imino-6,7-dihydro-5H-pyrrolo[1,2-c]imidazol-2-yl)-1-(3,5-di-tert-butyl-4-hydroxyphenyl)-ethanone
hydrobromide

[0325]

1H-NMR(DMSO-d6)δ:
1.48(18H,s), 2.90(1H,br dd,J=16,2Hz), 3.05(1H,ddd,J=16,6,2Hz), 4.38(1H,dd,J=13,5Hz), 4.45(1H,dd,J=13,4Hz), 4.78
(1H,m), 5.59(1H,d,J=20Hz), 6.03(1H,dd,J=20Hz), 6.16(1H,s9, 7.28-7.37(5H,m), 7.92(2H,s), 7.98(1H,brs).

Example 50

2-[3-(2-Cyclopropyl-ethyl)-2-imino-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydro-
bromide

[0326]
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1H-NMR(DMSO-d6)δ:
0.00-0.08(2H,m), 0.32-0.40(2H,m), 0.56-0.68(1H,m), 1.38(18H,s), 1.46-1.56(2H,m), 3.87-3.95(2H,m), 5.53(2H,s), 6.88
(1H,s), 7.07(1H,s), 7.71(2H,s), 8.03(1H,brs).

Example 51

7-tert-Butyl-5-{2-[3-(3-ethyl-pentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-acetyl}-3,3-dimethyl-3H-benzofuran-2-one trif-
luoroacetate

[0327]

1H-NMR(DMSO-d6)δ:
0.82(6H,t,J=7.2Hz), 1.13-1.22(1H,m), 1.28(4H,q,J=7.2Hz), 1.38(9H,s), 1.49(6H,s), 1.54-1.65(2H,m), 3.88(2H,t,
J=7.6Hz), 5.61(2H,s), 6.95(1H,d,J=2.0Hz), 7.16(1H,d,J=2.0Hz), 7.82(1H,s), 7.84(1H,s), 8.07(1H,s).

Example 52

2-(3-Benzyl-5-benzyloxymethyl-2-imino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone
hydrochloride

[0328]
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1H-NMR(DMSO-d6)δ: 1.40(18H,s), 4.28(2H,s), 4.42(2H,s), 5.19(2H,s), 5.59(2H,s), 7.06-7.17(5H,m), 7.30(2H,d,J=7Hz),
7.35(1H,t,J=7Hz), 7.43(2H,t,J=7Hz), 7.74(2H,s), 8.06(1H,s), 8.09(2H,s).

Example 53

2-{3-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxoethyl]-2-imino-2,3-dihydro-imidazol-1-yl}-N,N-diethylacetamide hyd-
robromide

[0329]

1H-NMR(DMSO-d6)δ:
0.98-1.04(3H,m), 1.10-1.20(3H,m), 1.40(18H,s), 3.20-3.40(4H,m), 4.88(2H,s), 5.58(2H,s), 6.88(1H,d,J=2.4Hz), 6.97(1H,
d,J=2.4Hz), 7.65-7.81(4H,m), 8.01-8.13(1H,m).

Example 54

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[2-imino-3-(2-propoxy-benzyl)-2,3-dihydro-imidazol-1-yl]-ethanone hydrobro-
mide

[0330]
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1H-NM(DMSO-d6)δ:
0.98(3H,t,J=7.8Hz), 1.404(18H,s), 1.68-1. 82(2H,m), 3.97(2H,t,J=6.4Hz), 5.07(2H,s), 5.60(2H,s), 6.86-7.09(5H,m), 7.33
(1H,brt,J=7.5Hz), 7.75(2H,s), 7.85(2H,brs).

Example 55

2-[3-(2-Butyl-benzyl)-2-imino-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrobro-
mide

[0331]

1H-NMR(DMSO-d6)δ:
0.91(3H,t,J=7.0Hz), 1.30-1.58(22H,m), 2.59(2H,brt,J=8.0Hz), 5.18(2H,s), 5.64(2H,s), 6.74-6.83(1H,m), 6.92(1H,d,
J=2.5Hz), 6.98(1H,d,J=2.5Hz), 7.15-7.33(3H,m), 7.768(2H,s), 7.91(2H,s), 8.07(1H,s).

Example 58

2-(3-Benzyl-2-imino-5-propyl-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrobro-
mide

[0332]
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1H-NMR(DMSO-d6)δ:
0.85(3H,t,J=7.2Hz), 1.36-1.60(2H,br), 1.40(18H,s), 2.30(2H,t,J=7.2Hz), 5.13(2H,s), 5.58(2H,s), 6.92(1H,s), 7.25-7.42
(5H,m), 7.79(2H,s), 7.86(2H,s), 8.07(1H,s).

Example 59

3-Benzyl-1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-2-imino-2,3-dihydro-1H-imidazole-4-carbonitrile hyd-
robromide

[0333]

1H-NMR(DMSO-d6)δ:
1.41(18H,s), 5.32(2H,s), 5.75(2H,s), 7.25(2H,d,J=7Hz), 7.39(1H,t,J=7Hz), 7.45(2H,t,J=7Hz), 7.84(2H,s), 8.11(1H,s),
8.15(1H,s), 8.79(2H,s).

Example 60

1-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-pentyl)-2-imino-2,3-dihydro-1H-imidazole-4-carboni-
trile hydrobromide

[0334]
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1H-NMR(DMSO-d6)δ:
0.85(6H,t,J=7Hz), 1.20-1.38(5H,m), 1.40(18H,s), 1.60(2H,q,J=6Hz), 4.01(2H,t,J=6Hz), 5.70(2H,s), 8.06(1H,s), 8.14(1H,
s), 8.58(2H,s).

Example 61

1-Benzyl-3-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-2-imino-2,3-dihydro-1H-imidazole-4-carbonitrile hyd-
robromide

[0335]

1H-NMR(DMSO-d6)δ:
1.40(18H,s), 5.24(2H,s), 5.78(2H,s), 7.28-7.43(5H,m), 7.79(2H,s), 8.18(1H,s), 8.39(1H,s), 8.74(2H,s).

Example 62

3-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-1-(3-ethyl-pentyl)-2-imino-2,3-dihydro-1H-imidazole-4-carboni-
trile hydrobromide

[0336]
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1H-NMR(DMSO-d6)δ:
0.82(6H,t,J=7Hz), 1.15-1.24(1H,m), 1.16-1.24(4H,m), 1.41(18H,s), 1.62(2H,q,J=7Hz), 3.94(2H,t,J=7Hz), 5.77(2H,s),
7.79(2H,s), 8.18(1H,s), 8.42(1H,s), 8.61(2H,s).

Example 63

2-[5-Benzyl-3-(3-ethyl-pentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hyd-
robromide

[0337]

1H-NMR(DMSO-d6)δ:
0.80(6H,t,J=7.2Hz), 1.10-1.60(7H,m), 3.75(2H,s), 3.77-3.86(2H,m), 5.45(2H,s), 6.73(1H,s), 7.10-7.24(5H,m), 7.64(2H,
s), 7.70(2H,brs), 8.03(1H,s).

Example 65

2-(3-Benzyl-2-imino-4-propyl-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrobro-
mide

[0338]
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1H-NMR(DMSO-d6)δ:
0.82(3H,t,J=7.2Hz), 1.36-1.50(2H,br), 1.41(18H,s), 2.32(2H,t,J=7.2Hz), 5.22(2H,s), 5.62(2H,s), 6.77(1H,s), 7.13(2H,d,
J=7.6Hz), 7.30-7.43(3H,m), 7.76(2H,s), 7. 88 (2H,s), 8. 06 (1H,s).

Example 67

2-[3-(2-Bicyclo[2.2.1]hept-7-yl-ethyl)-2-imino-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxyphenyl)-eth-
anone hydrobromide

[0339]

1H-NMR(DMSO-d6)δ:
1.10-1.18(4H,m), 1.32-1.64(7H,m), 1.41(18H,s), 1.91-1.96(2H,m), 3.86(2H,t,J=7.2Hz), 5.57(2H,s), 6.90(1H,d,J=2.0Hz),
7.13(1H,d,J=2.0Hz), 7.74(2H,s).

Example 68

N-(2-Bromo-4-{2-[3-(3-ethyl-pentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-acetyl}-phenyl)-2,2-dimethyl-propionamide hy-
drobromide

[0340]
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1H-NMR(DMSO-d6)δ:
0.82(6H,t,J=7.5Hz), 1.10-1.66(16H,m), 3.87(2H,t,J=7.6Hz), 5.578(2H,s), 6.95(1H,brs), 7.16(1H,brs), 7.70-8.03(4H,m),
8.246(1H,s), 9.09(1H,s).

Example 69

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[2-imino-3-(2-piperidin-1-yl-ethyl)-4-propyl-2,3-dihydro-imidazol-1-yl]-eth-
anone hydrobromide

[0341]

1H-NMR(DMSO-d6)δ:
0.96(3H,t,J=7.2Hz), 1.28-1.87(8H,m), 1.38(18H,s), 2.50(2H,t,J=7.2Hz), 2.87-3.06(2H,br), 3.20-3.35(2H,br), 3.44-3.70
(2H,br), 4.20-4.30(2H,br), 5.55(2H,s), 6.70(1H,s), 7.72(2H,s), 7.96(2H,s), 8.08(1H,s).

Example 70

1-{3-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxoethyl]-2-imino-2,3-dihydro-imidazol-1-yl}-3-ethyl-1-fluoro-pentan-
2-one hydrochloride

[0342]
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1H-NMR(DMSO-d6)δ:
0.80(3H,t,J=7.2Hz), 0.85(3H,t,J=7.2Hz), 1.40(18H,s), 1.45-1.73(4H,m), 2.77-2.84(1H,m), 5.62(2H,s), 6.96-7.15(3H,m),
7.75(2H,s), 8.09(1H,brs), 8.51-8.63(2H,m).

Example 71

Ethyl 1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxoethyl]-3-(3-ethyl-pentyl)-2-imino-2,3-dihydro-1H-imidazole-4-car-
boxylate hydrobromide

[0343]

1H-NMR(DMSO-d6)δ:
0.83(6H,t,J=7Hz), 1.21-1.35(5H,m), 1.26(3H,t,J=7Hz), 1.42(18H,s), 1.54(2H,q,J=8Hz), 4.21(2H,t,J=8Hz), 4.28(2H,q,
J=7Hz), 5.64(2H,s), 7.74(2H,s), 7.86(1H,s), 8.12(1H,s), 8.30(2H,s).

Example 72

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-4,5-bis-hydroxymethyl-2-imino-2,3-dihydro-imidazol-
1-yl]-ethanone hydrobromide

[0344]
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1H-NMR(DMSO-d6)δ:
0.84(6H,t,J=7Hz), 1.25-1.38(5H,m), 1.42(18H,s), 1.55-1.62(2H,m), 3.93(2H,t,J=8Hz), 4.31(2H,t,J=5Hz), 4.42(2H,d,
J=5Hz), 5.17(1H,t,J=5Hz), 5.37(1H,t,J=5Hz), 5.53(2H,s)l, 7.76(2H,s), 7.77(2H,s), 8.06(1H,s).

Example 73

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-4-hydroxymethyl-2-imino-2,3-dihydro-imidazol-1-yl]-eth-
anone hydrobromide

[0345]

1H-NMR(DMSO-d6)δ:
0.84(6H,t,J=7Hz), 1.25-1.38(5H,m), 1.41(18H,s), 1.55-1.61(2H,m), 3.92(2H,t,J=8Hz), 4.39(2H,d,J=6Hz), 5.45(1H,t,
J=6Hz), 5.57(2H,s), 6.85(1H,s), 7.74(4H,s), 8.06(1H,s).

Example 74

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-5-hydroxymethyl-2-imino-2,3-dihydro-imidazol-1-yl]-eth-
anone hydrobromide

[0346]
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1H-NMR(DMSO-d6)δ:
0.83(6H,t,J=7Hz), 1.16-1.24(1H,m), 1.25-1.35(4H,m), 1.41(18H,s), 1.58(2H,q,J=7Hz), 3.85(2H,t,J=7Hz), 4.23(2H,d,
J=5Hz), 5.30(1H,t,J=5Hz), 5.53(2H,s), 7.76(4H,s), 8.07(1H,s).

Example 75

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-2-imino-4-(morpholine-4-carbonyl)-2,3-dihydro-imidazol-
1-yl]-ethanone hydrobromide

[0347]

1H-NMR(DMSO-d6)δ:
0.82(6H,t,J=7Hz), 1.28-1.36(5H,m), 1.46(18H,s), 1.57-1.65(2H,m), 3.71(8H,s), 4.25(2H,t,J=9Hz), 5.87(1H,s), 6.14(2H,
s), 6.67(1H,s), 7.94(2H,s), 8.23(2H,s).

Example 76

Ethyl 4-{3-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-2-imino-5-propyl-2,3-dihydro-imidazol-1-ylmethyl}-ben-
zoate hydrobromide

[0348]



EP 1 391 456 B1

75

5

10

15

20

25

30

35

40

45

50

55

1H-NMR(DMSO-d6)δ:
0.82(3H,t,J=7.2Hz), 1.29(3H,t,J=7.0Hz), 1.32-1.48(2H,br), 1.41(18H,s), 2.30(2H,t,J=7.2Hz), 4.30(2H,q,J=7.0Hz), 5.30
(2H,s), 5.60(2H,s), 6.78(1H,s), 7.25(2H,d,J=8.4Hz), 7.76(2H,s), 7.89(2H,br), 7.99(2H,d,J=8.4Hz), 8.07(1H,s).

Example 77

4-{3-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxoethyl]-2-imino-5-propyl-2,3-dihydro-imidazol-1-ylmethyl}-benzoic
acid hydrobromide

[0349]

1H-NMR(DMSO-d6)δ:
0.82(3H,t,J=7.2Hz), 1.36-1.45(2H,br), 1.40(18H,s), 2.31(2H,t,J=7.2Hz), 5.34(2H,s), 5.68(2H,s), 6.77(1H,s), 7.23(2H,d,
J=8.4Hz), 7.76(2H,s), 7.95(2H,d,J=8.4Hz), 8.10(2H,s).

Example 78

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(2-hydroxyethyl)-2-imino-4-propyl-2,3-dihydro-imidazol-1-yl]-ethanone hy-
drobromide

[0350]
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1H-NMR(DMSO-d6)δ:
0.94(3H,t,J=6.8Hz), 1.40(18H,s), 1.45-1.58(2H,m), 2.43-2.52(2H,m), 3.57-3. 62 (2H,br), 3.87-3.93(2H,br), 5.51(2H,s),
6.64(1H,s), 7.60(1H,s), 7.74(2H,s), 8.30(1H,s).

Example 79

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-(2-imino-4-propyl-2,3-dihydro-imidazol-1-yl)-ethanone hydrobromide

[0351]

1H-NMR(DMSO-d6)δ:
5.94(3H,t,J=7Hz), 1.47(18H,s), 1.63(2H,hex,J=7Hz), 2.44(2H,t,J=7Hz), 5.40(2H,s), 6.17(1H<s), 6.28(2H,brs), 7.87(2H,
s).

Example 80

1-(7-tert-Butyl-3,3-dimethyl-2,3-dihydro-benzofuran-5-yl)-2-[3-(3-ethyl-pentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-eth-
anone hydrobromide

[0352]
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1H-NMR(DMSO-d6)δ:
0.86(6H,t,J=7.2Hz), 1.36-1.40(5H,m), 1.39(15H,s), 1.61-1.64(2H,m), 3.71(2H,t,J=10.0Hz), 4.32(2H,s), 5.43(2H,s),
6.32-6.37(2H,m), 7.80(1H,s), 7.84(1H,s).

Example 81

1-(3-tert-Butyl-5-dimethylamino-4-hydroxy-phenyl)-2-[3-(3-ethyl-pentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone
hydrobromide

[0353]

1H-NMR(DMSO-d6)δ:
0.77-0.87(6H,m), 1.10-1.67(16H,m), 2.60(6H,s), 3.87(2H,brt,J=7.5Hz), 5.54(2H,s), 6.93(1H,s), 7.14(1H,s), 7.51(1H,s),
7.68(1H,s), 7.74(2H,brs).

Example 82

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-{3-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-2-imino-4-propyl-
2,3-dihydro-imidazol-1-yl}-ethanone hydrochloride

[0354]
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1H-NMR(DMSO-d6)δ:
0.94(3H,t,J=7Hz), 1.46(18H,s), 1.47(18H,s), 1.58(2H,m), 2.23(2H,t,J=7Hz), 5.75(2H,s), 5.83(2H,s), 6.25(1H,s), 7.90
(2H,s), 7.94(2H,s).

Example 83

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-hydroxypropyl)-2-imino-4-propyl-2,3-dihydro-imidazol-1-yl]-ethanone
hydrobromide

[0355]

1H-NMR(DMSO-d6)δ:
0.95(3H,t,J=7.6Hz), 1.41(18H,s), 1.51-1.57(2H,m), 1.70-1.80(2H,m), 2.41-2.54(2H,br), 3.40-3.46(2H,br), 3.89(2H,t,
J=7.2Hz), 5.52(2H,s), 6.66(1H,s), 7.64(2H,s), 7.74(2H,s), 8.05(1H,s).

Example 84

Ethyl 1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxoethyl]-3-(3-ethyl-pentyl)-2-methylimino-2,3-dihydro-1H-imidazole-
4-carboxylate hydrobromide

[0356]
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1H-NMR(DMSO-d6)δ:
0.88(3H,t,J=7Hz), 1.27-1.40(5H,m), 1.49(18H,s), 1.71-1.77(2H,m), 3.17(3H,d,J=5Hz), 4.33(2H,t,J=7Hz), 4.44(2H,t,
J=6Hz), 5.93(1H,s), 6.26(2H,s), 7.27(1H,s), 7.96(2H,s), 9.14(1H,q,J=5Hz).

Example 85

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[6-(2-ethylbutyl)-3-imino-6,7-dihydro-5H-pyrrolo[1,2-c]imidazol-2-yl]-eth-
anone hydrochloride

[0357]

1H-NMR(DMSO-d6)δ:
0.86(6H,t,J=7Hz), 1.23-1.54(7H,m), 1.48(18H,s), 2.45(1H,dd,J=14,8Hz), 2.95(1H,dd,J=14,8Hz), 3.02(1H,quint,J=8Hz),
3.65(1H,dd,J=11,8Hz), 4.43(1H,dd,J=11,Hz), 5.83(1H,d,J=18Hz), 5.92(1H,d,J=18Hz), 6.13(1H,s), 7.65(2H,s), 7.93(2H,
s).

Example 86

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-4-hydroxymethyl-2-methylimino-2,3-dihydro-imidazol-
1-yl]-ethanone hydrobromide

[0358]
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1H-NMR(DMSO-d6)δ:
0.88(6H,t,J=7Hz), 1.21-1.43(5H,m), 1.47(18H,s), 1.72-1.81(2H,m), 2.60(1H,t,J=4Hz), 3.10(3H,d,J=5Hz), 4.13(2H,t,
J=8Hz), 4.57(2H,d,J=4Hz), 5.91(1H,s), 6.07(2H,s), 6.55(1H,s), 7.94(2H,s), 8.83(1H,q,J=5Hz).

Example 87

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-2-imino-4-phenyl-2,3-dihydro-imidazol-1-yl]-ethanone hyd-
robromide

[0359]

1H-NMR(DMSO-d6)δ:
0.57(6H,t,J=7.2Hz), 0.93-1.09(m,3H), 1.20-1.36(4H,m), 1.41(18H,s), 3.93-3.96(2H,m), 5.62(2H,s), 7.06(1H,s), 7.50(5H,
br), 7.74(2H,s), 7.96(2H,brs).

Example 88

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-4-methyl-2-methylimino-2,3-dihydro-imidazol-1-yl]-eth-
anone hydrobromide

[0360]
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1H-NMR(DMSO-d6)δ:
0.84(6H,t,J=7Hz), 1.16-1.23(1H,m), 1.25-1.36(4H,m), 1.43(18H,s), 1.60-1.67(2H,m), 2.15(3H,d,J=1Hz), 2.96(3H,d,
J=5Hz), 3.90(2H,t,J=8Hz), 5.83(1H,s), 5.96(2H,s), 6.25(1H,q,J=1Hz), 7.87(2H,s), 8.13(1H,q,5Hz).

Example 89

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethyl-2-fluoro-pentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-ethanone hyd-
robromide

[0361]

1H-NMR(DMSO-d6)δ:
0.89(6H,t,J=7.2Hz), 1.31-1.44(4H,m), 1.39(18H,s), 1.46-1.58(1H,m), 4.17-4.27(2H,m), 4.64-4.85(1H,m), 5.59(2H,s),
6.95(1H,s), 7.17(1H,s), 7.75(2H,s), 7.83(2H,brs), 8.05(1H,br).

Example 90

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethyl-2,2-difluoro-3-methoxy-pentyl)-2-imino-2,3-dihydro-imidazol-
1-yl]-ethanone hydrobromide

[0362]
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1H-NMR(DMSO-d6)δ:
0.87(6H,t,J=7.0Hz), 1.39(18H,s), 1.67-1.76(4H,m), 3.25(s,3H), 4.52-4.63(2H,m), 5.59(2H,s), 6.96(1H,s), 7.04(1H,s),
7.64(2H,s), 7.85(1H,s).

Example 91

2-(3-Benzyl-4-hydroxymethyl-2-methylimino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-eth-
anone hydrobromide

[0363]

1H-NMR(DMSO-d6)δ:
1.40(18H.s), 2.78(3H.d.J=6.0Hz), 4.28(2H.d.J=6.0Hz), 5.40(2H.s), 5.54(1H.t.J=6.0Hz), 5.77(2H.s), 7.03(1H.s), 7.16
(2H.d.J=8.0Hz), 7.35(1H.d.J=8.0Hz), 7.42(2H.t.J=8.0z), 7.51(1H.m), 7.76(2H.s).

Example 92

2-(3-Benzyl-2-imino-4-trifluoromethyl-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone trif-
luoroacetate

[0364]
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1H-NMR(DMSO-d6)δ:
1.39(18H,s), 5.32(2H,s), 5.66(s,2H), 7.14(2H,d,J=7.2Hz), 7.31-7.37(1H,m), 7.39-7.46(2H,m), 7.73(s,2H), 7.94(s,1H).

Example 93

2-[3-Benzyl-2-(2-fluoro-benzylimino)-4-methyl-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxyphenyl)-eth-
anone trifluoroacetate

[0365]

1H-NMR(DMSO-d6)δ:
1.46(18H.s), 2.0(3H.s), 4.30(2H.s), 5.18(2H.s), 5.71(2H.s), 6.51(1H.s), 6.80(1H.m), 6.97(1H.d.J=8.0Hz), 7.07(2H.m),
7.24(2H.m), 7.40(3H.m), 7.78(2H.s).

Example 94

3-Benzyl-1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-2-imino-2,3-dihydro-1H-imidazole-4-carboxylic acid
dimethylamide hydrobromide

[0366]
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1H-NMR(DMSO-d6)δ:
1.40(18H.s), 2.85(6H.s), 5.32(2H.s), 5.65(2H.s), 7.13(2H.d.J=8.0Hz), 7.32(1H.m), 7.38(2H.m), 7.43(1H.s), 7.75(2H.s),
8.27(1H.brs).

Example 95

3-Benzyl-1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-2-methylimino-2,3-dihydro-1H-imidazole-4-carboxylic
acid dimethylamide hydrobromide

[0367]

1H-NMR(DMSO-d6)δ:
1.40(18H.s), 2.85(6H.s), 2.90(3H.s), 5.40(2H.s), 5.77(2H.s), 7.12(2H.d.J=8.0Hz), 7.33(1H.m), 7.39(2H.m), 7.48(1H.s),
7.75(2H.s).

Example 96

Ethyl 3-benzyl-1-[2-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-oxo-ethyl]-2-propylimino-2,3-dihydro-1H-imidazole-4-car-
boxylate hydrobromide

[0368]
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1H-NMR (DMSO-d6)δ:
0.66(3H,t,J=6.0Hz), 1.27(3H,t,J=6.0Hz), 1.50(18H,s), 1.58(2H,m), 3.20(2H,q,H=6.0Hz), 4.26(2H,q,J=6.0Hz), 5.60(2H,
s), 6.40(2H,s), 7.16(2H,d,J=8.0Hz), 7.34(4H,m), 7.98(2H,m).

Example 97

2-(3-Benzyl-4-methyl-2-propylimino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydro-
bromide

[0369]

1H-NMR(DMSO-d6)δ:
0.65(3H.t.J=6.0Hz), 1.42(2H.m), 1.48(18H.s), 2.10(3H.s), 3.02(2H.q.J=6.0Hz), 3.85(1H.s), 5.26(2H.s), 5.93(2H.s), 7.17
(2H.d.J=8.0Hz), 7.40(3H.m), 7.83(1H.s), 7.96(2H.s).

Example 98

3-Benzyl-1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-2-imino-2,3-dihydro-1H-imidazole-4-carboxylic acid
ethyl amide

[0370]
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1H-NMR(DMSO-d6)δ:
1.00(3H.t,J=6.0Hz), 1.40(18H.s), 3.13(2H.q.J=6.0Hz), 5.54(2H.s), 5.70(2H.s), 7.14(2H.d.J=8.0Hz), 7.30(1H.m), 7.36
(2H.m), 7.52(1H.s), 7.74(2H.s).

Example 99

2-[3-Benzyl-2-imino-4-(pyrrolidine-1-carbonyl)-2,3-dihydro-imidazol-1-yl]-1-(3,5-di-tert-butyl-4-hydroxyphenyl)-eth-
anone hydrobromide

[0371]

1H-NMR(DMSO-d6)δ:
1.45(18H.s), 1.60(4H.m), 3.49(4H.m), 5.50(2H.s), 6.20(2H.s), 7.30(4H.m), 7.92(1H.m), 7.96(2H.s).

Example 100

Ethyl 3-benzyl-1-[2-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-oxo-ethyl]-2-isobutylimino-2,3-dihydro-1H-imidazole-4-car-
boxylate hydrobromide

[0372]
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1H-NMR(DMSO-d6)δ:
0.63(6H.d.J=6.0Hz), 1.19(3H.t.J=6.0Hz), 1.43(18H.s), 1.80(1H.m), 3.00(2H.d.J=6.0Hz), 4.19(wH.q.J=6.0Hz), 5.54
(2H.s), 6.33(2H.s), 7.1882H.d.J=8.0Hz), 7.24-7.35(4H.m), 7.91(2H.s).

Example 101

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-2-imino-4-methyl-2,3-dihydro-imidazol-1-yl]-ethanone hyd-
robromide

[0373]

1H-NMR(DMSO-d6)δ:
0.84(6H,t,J=7.2Hz), 1.26-1.35(5H,m), 1.52-1.59(2H,m), 3.92-3.98(2H,m), 5.66(2H,s), 7.74(2H,s), 7.84(1H,s).

Example 102

Methyl [1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-2-oxo-pentyl)-1,3-dihydro-imidazol-2-yli-
dene]-carbamate

[0374]
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1H-NMR(DMSO-d6)δ:
0.89(6H,t,J=7.5Hz), 1.45(18H,s), 1.45-1.76(4H,m), 2.40-2.48(1H,m), 3.57(3H,s), 4.87(2H,s), 5.33(2H,s), 5.82(1H,s),
6.58(1H,d,J=3.1Hz), 6.66(1H,d,J=3.1Hz), 7.83(2H,s).

Example 103

Methyl [1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-3-hydroxy-pentyl)-1,3-dihydro-imidazol-2-yli-
dene]-carbamate

[0375]

1H-NMR(DMSO-d6)δ:
0.88(6H,t,J=7.5Hz), 1.40-1.70(22H,m), 1.90-1.96(2H,m), 3.60(3H,s), 3.93-4.00(2H,m), 5.30(2H,s), 5.82(1H,s), 6.64(1H,
d,J=2.7Hz), 6.66(1H,d,J=2.7Hz), 7.81(2H,s).

Example 104

Methyl [1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-pent-2-enyl)-1,3-dihydro-imidazol-2-yli-
dene]-carbamate

[0376]
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1H-NMR(DMSO-d6)δ:
1.00(3H,t,J=7.5Hz), 1.02(3H,t,J=7.5Hz), 1.45(18H,s), 2.03-2.19(4H,m), 3.62(3H,s), 4.47(2H,d,J=7.3Hz), 5.26(1H,t,
J=7.3Hz), 5.31(2H,s), 5.82(1H,brs), 6.62(2H,brs), 7.82(2H,s).

Example 105

1-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(2-ethyl-butyl)-1,3-dihydro-imidazol-2-ylidenecarbamoy-
loxymethyl acetate

[0377]

1H-NMR(DMSO-d6)δ:
0.88(6H,t,J=7.5Hz), 1.19-1.38(4H,m), 1.45(18H,s), 1.68-1.81(1H,m), 1.95(3H,s), 3.83(2H,d,J=7.1Hz), 5.34(2H,s), 5.73
(2H,s), 5.83(1H,s), 6.64(1H,brs), 6.67(1Hbrs), 7.82(2H,s).

Example 106

1-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-2-oxo-pentyl)-1,3-dihydro-imidazol-2-ylidenecar-
bamoyloxymethyl acetate

[0378]
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1H-NMR(DMSO-d6)δ:
0.91(6H,t,J=7.8Hz), 1.46(18H,s), 1.47-1.77(4H,m), 1.97(3H,s), 2.41-2.50(1H,m). 4.86(2H,s), 5.38(2H,s), 5.70(2H,s),
5.82(1H,s), 6.63(1H,brs), 6.68(1H,d,J=2.4Hz), 7.83(2H,s).

Example 107

1-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-3-hydroxy-pentyl)-1,3-dihydro-imidazol-2-ylidenecar-
bamoyloxymethyl acetate

[0379]

1H-NMR(DMSO-d6)δ: 0.89(6H,t,J=7.5Hz), 1.42-1.56(22H,m), 1.87-1.95(2H,m), 1.98(3H,s), 3.95-4.04(2H,m), 5.34(2H,
s), 5.73(2H,s), 5.84(1H,s), 6.66(1H,brs), 6.70(1Hbrs), 7.83(2H,s).

Example 108

1-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-pent-2-enyl)-1,3-dihydro-imidazol-2-ylidenecar-
bamoyloxymethyl acetate

[0380]
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1H-NMR(DMSO-d6)δ:
1.01(3H, t, J=7.5Hz), 1. 03 (3H, t, J=7.5Hz), 1.44(18H,s), 1.98(3H,s), 2.06-2.20(4H,m), 4.48(2H,d,J=7.7Hz), 5.26(1H,t,
J=7.7Hz), 5.34(2H,s), 5.74(2H,s), 5.83(1H,s), 6.64(1H,brs), 6.66(1H,brs), 7.83(2H,s).

Example 109

1-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-2-fluoro-pentyl)-1,3-dihydro-imidazol-2-ylidenecar-
bamoyloxymethyl acetate

[0381]

1H-NMR(DMSO-d6)δ:
0.93(6H,t,J=7.4Hz), 1.27-1.65(23H,m), 1.97(3H,s), 3.88(1H,ddd,J=9.1,15.4,18.8Hz), 4.37(1H,dd,J=14.4,34.1Hz),
4.68-4.89(1H,m), 5.32(1H,d,J=17.3Hz), 5.41(1H,d,J=17.3Hz), 5.71(1H,d,J=4.8Hz), 5.73(1H,d,J=4.8Hz), 5.84(1H,s),
6.67(1H,brs), 6.87(1H,brs), 7.82(2H,s).

Example 110

1-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-2-oxo-pentyl)-1,3-dihydro-imidazol-2-ylidenecar-
bamoyloxymethyl 2,2-dimethyl-propionate

[0382]
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1H-NMR(DMSO-d6)δ:
0.90(6H,t,J=7.7Hz), 1.11(9H,s), 1.45(18H,s), 1.47-1.77(4H,m), 2.41-2.50(1H,m), 4.84(2H,s), 5.39(2H,s), 5.70(2H,s),
5.83(1H,s), 6.65(1H,d,J=2.4Hz), 6.67(1H,d,J=2.4Hz), 7.82(2H,s).

Example 111

1-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-3-hydroxy-pentyl)-1,3-dihydro-imidazol-2-ylidenecar-
bamoyloxymethyl 2,2-dimethyl-propionate

[0383]

1H-NMR(DMSO-d6)δ:
0.89(6H,t,J=7.9Hz), 1.12(9H,s), 1.40-1.68(22H,m), 1.87-1.96(2H,m), 3.99(2H,dd,J=7.9,7.1Hz), 5.35(2H,s), 5.74(2H,s),
5.83(1H,s), 6.65(1H,brs), 6.70(1Hbrs), 7.81(2H,s).
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Example 112

1-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(3-ethyl-3-methoxy-pentyl)-1,3-dihydro-imidazol-2-ylidene-
carbamoyloxymethyl 2,2-dimethyl-propionate

[0384]

1H-NMR(DMSO-d6)δ:
0.92(6H,t,J=7.3Hz), 1.06(9H,s), 1.15-1.71(22H,m), 1.83-1.93(2H,m), 3.15(3H,s), 3.86-3.95(2H,m), 5.35(2H,s), 5.74(2H,
s), 5.83(1H,s), 6.64(1H,brs), 6.70(1H,brs), 6.67(1H,d,J=2.4Hz), 7.81(2H,s).

Example 113

Methyl [1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(2-ethyl-butyl)-1,3-dihydro-imidazol-2-ylidene]-car-
bamate

[0385]

1H-NMR(DMSO-d6)δ:
0.89(6H,t,J=7.4Hz), 1.26-1.37(4H,m), 1.46(18H,s), 1.68-1.78(1H,m), 3.60(3H,s), 3.82(2H,d,J=7.0Hz), 5.32(2H,s), 5.81
(1H,s), 6.60(1H,d,J=2.6Hz), 6.64(1H,d,J=2.6Hz), 7.82(2H,s).
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Example 114

2-(3-Benzenesulfonyl-2-imino-2,3-dihydro-imidazol-1-yl)-1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-ethanone hydrochlo-
ride

[0386]

1H-NMR(DMSO-d6) δ:
1.45(18H,s), 5.89(1H,s), 6.11(2H,s), 6.55(1H,d,J=3Hz), 7.01(1H,d,J=3Hz), 7.69(2H,d,J=7Hz), 7.84(1H,t,J=8Hz), 7.92
(2H,s), 8.00 (2H, d, J=8Hz) .

Example 115 (Reference)

3-Benzyl-1-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3H-imidazol-1-ium

[0387]

1H-NMR(DMSO-d6)δ:
1.48(18H,s), 5.48(2H,s), 5.95(1H,s), 6.21(2H,s), 7.09(1H,t,J=2Hz), 7.29(1H,J=2Hz), 7.41-7.46(6H,m), 7.88(2H,s).

Example 116 (Reference)

1-[2-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-3-(4-sulfamoyl-benzyl)-3H-imidazol-1-ium

[0388]



EP 1 391 456 B1

95

5

10

15

20

25

30

35

40

45

50

55

1H-NMR(DMSO-d6)δ:
1.40(18H,s), 5.61(2H,s), 5.99(2H,s), 7.43(3H,s), 7.57(2H,d,J=8Hz), 7.67(1H,s), 7.87(2H,d,J=8Hz), 8.15(2H,s), 9.18(2H,
s).

Example 117 (Reference)

1-(3,5-Di-tert-butyl-4-hydroxy-phenyl)-2-[3-(3-ethylpentyl)-2-methylimino-2H-pyridin-1-yl]-ethanone hydrobromide

[0389]

1H-NMR(DMSO-d6)δ:
0.79(6H,t,J=7Hz), 1.15-1.23(1H,m), 1.23-1.32(6H,m), 1.43(18H,s), 2.58(2H,m), 2.99(3H,s), 4.66(2H,s), 6.83(1H,dd,
J=8,5Hz), 7.42(1H,dd,J=8,2Hz), 7.83(2H,s), 8.06(1H,dd,J=5,2Hz).

Example 118

(2-tert-Butyl-4-{2-[3-(3-ethyl-pent-2-enyl)-2-imino-2,3-dihydro-imidazol-1-yl]-acetyl}-6-pyrrolidin-1-yl-phenoxy)-acetic
acid hydrobromide

[0390]
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MS:m/e(ESI)497.5(MH+)

Example 119

5-(2-tert-Butyl-4-{2-[3-(3-ethyl-3-methoxy-pentyl)-2-imino-2,3-dihydro-imidazol-1-yl]-acetyl}-6-pyrrolidin-1-yl-phe-
noxy)-pentanoic acid hydrobromide

[0391]

MS:m/e(ESI)571.5(MH+)

Example 120

5-(2-tert-Butyl-4-{2-[3-(3-ethyl-pent-2-enyl)-2-imino-2,3-dihydro-imidazol-1-yl]-acetyl}-6-pyrrolidin-1-yl-phenoxy)-pen-
tanoic acid hydrobromide

[0392]
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MS:m/e(ESI)539.5(MH+)

Example 121

1-(8-tert-Butyl-4-methyl-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl)-2-[3-(3-ethyl-3-methoxy-pentyl)-2-imino-2,3-dihydro-
imidazol-1-yl]-ethanone hydrobromide

[0393]

MS:m/e(ESI)457.5(MH+)

Test Examples

[0394] The biochemical activities of compounds of the invention and salts thereof and their actions and effects as
medicines (thrombin receptor binding capacity, platelet aggregation inhibitory action and smooth muscle cell proliferation
inhibitory action) were evaluated by the following methods.

<Test Example 1>

[Receptor binding assay]

[0395] Blood was sampled from a healthy adult who had taken no drugs for one week, and 3.8% citric acid (a ratio of
1:9 with respect to the blood) was added as an anticoagulant. The mixture was then centrifuged at 100 g for 10 minutes
at room temperature to yield platelet rich plasma (PRP). The platelet precipitate obtained by centrifuging the PRP was
homogenized with a Dounce homogenizer, and then centrifuged at 40,000 g for 60 minutes to yield platelet membrane.
The platelet membrane was suspended in a solution prepared by adding DMSO (dimethyl sulfoxide) at 1% concentration
to Buffer 1: a 50 mM Tris-HCl buffer containing 10 mM MgCl2 and 1 mM EGTA (ethylene glycol tetraacetic acid), and
the suspension was stored at -80˚C. Bovine albumin and DMSO were added to Buffer 1 at 0.1% and 20%, respectively,
to make a preparation solution for the test compound. The test compounds (20 ml) diluted at various concentrations with
the preparation solution were added to a 96-well multiscreen plate. Next, 80 ml of 25 nM [3H]Ala-(4-fluoro)Phe-Arg-(cy-
clohexyl)Ala-(homo)Arg-Tyr-NH2 (high affinity TRAP) diluted with Buffer 1 was added and thoroughly mixed therewith.
After then adding 100 ml of the previously prepared platelet membrane suspension (0.4 mg/ml) and mixing, incubation
was performed at 37˚C for 1 hour. The reaction mixture was suction filtered and then rinsed 3 times with 200 ml of Buffer
1. Next, 30 ml of liquid scintillator was added for measurement of the radioactivity of the plate using a Top Counter
(Packard), the value of the radioactivity in the presence of the test compound minus non-specific binding portion was
divided by the specific binding value (the value of the binding in the absence of the compound minus the non-specific
binding portion) to determine the binding ratio, from which the IC50 value was calculated. The non-specific binding was
the value obtained with addition of 10 mM of high affinity TRAP. The results are shown in Table 1.

<Test Example 2>

[Inhibitory effects on platelet aggregation using platelet rich plasma]

[0396] Blood was sampled from a healthy adult who had taken no drugs for one week, and 3.8% citric acid (a ratio of
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1:9 with respect to the blood) was added as an anticoagulant. The mixture was then centrifuged at 100 g for 10 minutes
at room temperature to yield platelet rich plasma (PRP). The PRP-removed blood was further centrifuged at 1000 g for
10 minutes to yield platelet poor plasma (PPP). The number of platelet was counted using a multi-parameter automatic
hemocyte counter (K4500, Sysmex), and the PRP was diluted to approximately 300,000/ml with the PPP. The platelet
aggregation activity was determined in the following manner using an Aggregometer (MC Medical). GPRP-NH2 (final
concentration 1 mM, 25 ml) was added as a fibrin polymerization inhibitor to the PRP (175 ml), after which Ca-free Tyrode
solution (control) or the test compound suspension (25 ml) at different concentrations was added, incubation was per-
formed at 37˚C for 3 minutes and then 25 ml of thrombin at the minimum concentration required to produce maximum
aggregation (final concentration: optimum concentration among 0.5-1.5 units/ml) was added, for initiation of platelet
aggregation. PRP and Ca-free Tyrode solution (control) or the preparation solution at various concentrations were pre-
incubated at 37˚C for 60 minutes, prior to the platelet aggregation reaction in some experiments. After addition of
thrombin, the aggregation reaction was examined for 6 minutes and the areas under the aggregation curves were
compared to determine the inhibition ratio, from which the IC50 value was calculated. The results are shown in Table 1.

<Test Example 3>

[Rat smooth muscle cell proliferation assay]

[0397] Vascular smooth muscle cells (rSMC) were isolated from male SD rat aorta by the explant method. DMEM
medium (Sigma) containing 10% fetal bovine serum (GibcoBRL), streptomycin and penicillin was used as the proliferation
medium, and subculture was carried out at 37˚C in the presence of 5% CO2. Culture was initiated after adding 100 ml
of rSMC suspension in proliferation medium at a concentration of 1 x 104 cells/ml, to a 96-well plate. After 3 days, cells
were rinsed twice with 100 ml of DMEM medium, the medium was exchanged with 100 ml of DMEM medium containing
0.1% albumin (starvation medium), and serum starvation was initiated. The medium was exchanged two days after the
serum starvation, 80 ml of starvation medium and 10 ml of the test compound diluted to different concentrations with the
starvation medium were added, and then 10 ml of thrombin dissolved in the starvation medium (final concentration: 0.1
unit/ml) was added prior to further incubation for 2 days.
[0398] Upon adding 20 ml of MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide) dissolved in DPBS
to 7.5 mg/ml, incubation was continued for 4 hours. The medium was removed by suction, 50 ml of a 10% SDS/0.029%
ammonia solution was added, and the mixture was allowed to stand for 2 hours in a CO2 incubator for complete lysis
of the cells. As an index of cell proliferation, the OD 590 nm was measured using a plate reader (EL340, BIO-TEK
Instruments Inc.), and the control OD value (OD value in the absence of the test compound) minus the OD value in the
presence of the test compound was divided by the control OD value minus the blank OD value (OD value without
thrombin stimulation) to determine the inhibition ratio, from which the IC50 value was calculated. The results are shown
in Table 1.

Table 1

Example
No.

Compound Compound name RBA
IC50
(mM)

Thr IC50
(mM)

Rat SMC
IC50 (mM)

Example
1

1-(3,5-di-tert-
butyl-4-hydroxy-
phenyl)-2-[3-(3-
ethyl-pentyl-2-
imino-2,3-
dihydro-imidazol-
1-yl]-ethanone
hydrobromide

0.074 0.54 0.3

Example
2

2-[3-benzyl-2-
imino-2,3-
dihydro-imidazol-
1-yl]-1-(3,5-di-
tert-butyl-4-
hydroxy-
phenyl)-ethanone
hydrobromide

0.25 2.4 0.96
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[0399] The compounds of the present invention and salts thereof exhibited excellent thrombin receptor binding capacity
in Test Example 1, and especially selective binding capacity with PAR1 thrombin receptor. In addition, the compounds
of the invention and salts thereof exhibited excellent platelet aggregation inhibitory action in Test Example 2. The
compounds of the invention and salts thereof also exhibited excellent smooth muscle cell proliferation inhibitory action
in Test Example 3.

Industrial Applicability

[0400] The present invention provides novel 2-iminoimidazole derivatives represented by the formula (I) and salts
thereof. The compounds of the invention represented by the formula (I) and salts thereof exhibit excellent thrombin
receptor antagonism and especially selective antagonism for PAR1 thrombin receptors. The compounds of the invention
and salts thereof can therefore inhibit cellular response to thrombin which includes platelet aggregation, without inhibiting
the catalytic activity of thrombin which converts fibrinogen to fibrin, and can also inhibit vascular smooth muscle prolif-
eration occurring as a result of damage to vascular walls by coronary angioplasty and the like, based on selective
inhibition of PAR1.
[0401] Thus the compounds of the invention and salts thereof are useful as thrombin receptor antagonists (especially
PAR1 thrombin receptor antagonists), platelet aggregation inhibitors (antithrombotic agents) and smooth muscle cell
proliferation inhibitors, while also being useful as therapeutic or prophylactic agents for restenosis during or following
angioplasty, unstable angina, stable angina, myocardial infarction, cerebral infarction and peripheral arterial occlusion
as therapeutic or prophylactic agents for venous thromboses such as deep venous thrombosis, pulmonary embolism
and cerebral embolism accompanying atrial fibrillation, glomerulonephritis, as anti-inflammatory agents or as anti-rest-
enosis agents.

Claims

1. A compound represented by the formula:

wherein R1, R2 and R3 may be the same or different and each represents (1) hydrogen, (2) cyano, (3) halogen
or (4) a group selected from Substituent Group A below, and R1 and R2 may bond together to form a 5-membered
ring; R6 represents (1) hydrogen, (2) C1-6 alkyl, (3) acyl, (4) carbamoyl, (5) hydroxyl, (6) C1-6 alkoxy, (7) C1-6
alkyloxycarbonyloxy, (8) C3-8 cycloalkyl, (9) C1-6 alkyloxycarbonyl optionally substituted with acyloxy or (10) a
C6-14 aromatic hydrocarbon ring group or a 5- to 14-membered aromatic heterocyclic group (each of the foregoing
members being optionally substituted with at least one group selected from Substituent Group E below); Y1

represents -CH2-; Y2 represents; and Ar represents a group represented by the formula:
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[wherein R10, R11, R12, R13 and R14 are the same or different and each represents (1) hydrogen, (2) cyano, (3)
halogen, (4) nitro or (5) a group selected from Substituent Group B below, and R11 and R12 or R12 and R13

may bond together to form a 5- to 8-membered heterocycle optionally having 1 to 4 hetero atoms selected from
N, S and O and optionally substituted with at least one group selected from Substituent Group F below].
<Substituent Group A> The group consisting of C1-6 alkyl, alkylidene, C2-6 alkenyl, C2-6 alkynyl, acyl, carboxyl,
carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, sulfonylamino, sulfonyl, sulfamoyl, C3-8 cycloalkyl, a 5- to 14-
membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-membered
aromatic heterocyclic group, each of the foregoing members being optionally substituted with at least one group
selected from Substituent Group A’ below;
<Substituent Group A’> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, cyano, acyl, carboxyl,
carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, ureido, ureylene, sulfonylamino, sulfonyl, sulfamoyl, halogen, C3-8
cycloalkyl, a heterocyclic alkyl group, a 5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic
hydrocarbon ring group and a 5- to 14-membered aromatic heterocyclic group, wherein the C6-14 aromatic
hydrocarbon ring group and the 5- to 14-membered aromatic heterocyclic group may be substituted with at
least one group selected from the group consisting of C1-6 alkyl, cyano, acyl, carboxyl, carbamoyl, C1-6 alkox-
ycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, nitro, amino, C1-6 alkylamino,
C3-8 cycloalkylamino, acylamino, ureido, ureylene, sulfonylamino, sulfonyl, sulfamoyl, halogen and C3-8 cy-
cloalkyl;
<Substituent Group B> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, acyl, carboxyl, carbamoyl,
C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6 aminoalkyl,
C1-6 alkylamino, C3-8 cycloalkylamino, acylamino, ureido, sulfonylamino, sulfonyl, sulfamoyl, C3-8 cycloalkyl, a
5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-
membered aromatic heterocyclic group, each of the foregoing members being optionally substituted with at
least one group selected from Substituent Group B’ below;
<Substituent Group B’> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, oxo, cyano, C1-6 cyanoacyl,
C2-7 acyl, C1-6 alkanoyl, benzoyl, aralkanoyl, C1-6 alkoxyalkylcarbonyl, C1-6 hydroxyalkylcarbonyl, carboxyl,
C1-6 carboxyalkyl, C1-6 carboxyalkyloxy, carbamoyl, carbamoylalkyloxy, C1-6 alkoxycarbonyl, C1-10 alkoxycar-
bonyl-C1-6 alkyl, C1-10 alkoxycarbonyl-C1-6 alkyloxy, C1-6 monoalkylaminocarbonyl, C2-6 dialkylaminocarbonyl,
hydroxyl, C1-6 alkoxy, C1-10 alkoxyalkyl, C1-10 aralkyloxyalkyl, C1-6 hydroxyalkyl, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, ureido, ureylene, C1-6 alkylsulfonylamino, phenylsulfonylamino,
C1-6 alkylsulfonyl, phenylsulfonyl, C1-6 monoalkylaminosulfonyl, C2-6 dialkylaminosulfonyl, sulfamoyl, halogeno,
C3-8 cycloalkyl, a 5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group,
a 5- to 14-membered aromatic heterocyclic group, a heterocyclic aminocarbonyl group, a heterocyclic amino-
sulfonyl group and isoxazolinyl, wherein the 5- to 14-membered non-aromatic heterocyclic group, the C6-14
aromatic hydrocarbon ring group, the 5- to 14-membered aromatic heterocyclic group and isoxazolinyl may be
independently substituted with at least one group selected from the group consisting of C1-6 alkyl, oxo, cyano,
acyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalky-
loxy, nitro, amino, C1-6 aminoalkyl, C1-6 alkylamino, C1-6 dialkylamino, C3-8 cycloalkylamino, acylamino, ureido,
ureylene, alkylsulfonylamino, alkylsulfonyl, sulfamoyl, halogeno and C3-8 cycloalkyl;
<Substituent Group E> The group consisting of C1-6 alkyl, cyano, acyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl,
C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6 alkylamino, C3-8 cycloalkylamino,
acylamino, ureido, ureylene, sulfonylamino, sulfonyl, sulfamoyl, halogen and C3-8 cycloalkyl;
<Substituent Group F> The group consisting of (1) hydrogen, (2) cyano, (3) halogen, (4) oxo and (5) C1-6 alkyl,
alkenyl, alkynyl, acyl, C1-6 alkanoyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hy-
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droxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, imino, C1-6 aminoalkyl, C1-6 alkylamino, C3-8 cycloalkylamino,
acylamino, ureido, sulfonylamino, sulfonyl, sulfamoyl, C3-8 cycloalkyl, a 5- to 14-membered non-aromatic het-
erocyclic group, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-membered aromatic heterocyclic group
(each of the foregoing members being optionally substituted with at least one group selected from Substituent
Group F’ below);
<Substituent Group F’> The group consisting of C1-6 alkyl, oxo, cyano, acyl, carboxyl, carbamoyl, C1-6 alkox-
ycarbonyl, benzyloxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, ureido, ureylene, C1-6 alkylsulfonylamino, C1-6 alkylsulfonyl, sul-
famoyl, halogeno, C3-8 cycloalkyl, a 5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic
hydrocarbon ring group and a 5- to 14-membered aromatic heterocyclic group;

or a salt thereof.

2. A compound according to claim 1 or a salt thereof, wherein R1, R2 and R3 may be the same or different and each
represents C1-6 alkyl, C2-6 alkenyl or C1-6 alkoxy, each of the foregoing members being optionally substituted with
at least one group selected from Substituent Group A" below:

<Substituent Group A"> The group consisting of C1-6 alkyl, acyl, carboxyl, C1-6 alkoxycarbonyl, C1-6 alkylami-
nocarbonyl, hydroxyl, C1-6 alkoxy, C1-6 alkylamino, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-
membered aromatic heterocyclic group, wherein the C6-14 aromatic hydrocarbon ring group and the 5- to 14-
membered aromatic heterocyclic group may be substituted with at least one group selected from the group
consisting of C1-6 alkyl, carboxyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, nitro,
C1-6 alkylamino, acylamino, sulfonylamino and halogen; R6 represents a group selected from the group con-
sisting of hydrogen, C1-6 alkyl and C1-6 alkyloxycarbonyl optionally substituted with acyloxy; Y1 represents
-(CH2)m- [wherein m represents 1; Y2 represents -CO-; and Ar a group represented by the formula:

[wherein R10, R11, R12, R13 and R14 are the same or different and each represents a group selected from the
group consisting of hydrogen, C1-6 alkyl, hydroxyl, C1-6 alkoxy, C1-6 alkylamino, C3-8 cycloalkylamino, acylamino,
a 5- to 14-membered non-aromatic heterocyclic group and C1-6 alkyloxycarbonyloxy, and R11 and R12 or R12

and R13 may bond together to form a 5- to 8-membered heterocycle (i) optionally having 1 to 4 hetero atoms
selected from N, S and O and (ii) optionally substituted with at least one group selected from the group consisting
of cyano, oxo, and C1-6 alkyl, acyl, C1-6 alkanoyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminoc-
arbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalkyloxy, amino, C1-6 alkylamino, sulfonyl and a 5-to 14-membered
non-aromatic heterocyclic group (each of the foregoing members being optionally substituted with at least one
group selected from Substituent Group F" below:

<Substituent Group F"> The group consisting of C1-6 alkyl, oxo, cyano, acyl, carboxyl and C1-6 alkoxy)].

3. A compound according to claim 1 or 2 or a salt thereof, wherein R10 and R14 are hydrogen.

4. A compound according to claim 1 or 2 or a salt thereof, wherein Ar is a group represented by the formula:
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[wherein R11 and R13 have the same definitions given above, and R15 represents (1) hydrogen or (2) a group
selected from Substituent Group H below, and R11 and R15 may bond together to form a 5- to 8-membered
heterocycle optionally substituted with at least one group selected from Substituent Group F above and optionally
having 1 or 2 hetero atoms selected from N, S and O.
<Substituent Group H> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, acyl, C1-6 alkoxycarbonyl,
aminocarbonyl, C1-6 alkylaminocarbonyl, C3-8 cycloalkyl, C1-6 aminoalkyl, sulfonyl, C3-8 cycloalkylamino, a 5-
to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-
membered aromatic heterocyclic group, each of the foregoing members being optionally substituted with at
least one group selected from Substituent Group H’ below;
<Substituent Group H’> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, oxo, cyano, C1-6 cyanoalkyl,
C2-7 acyl, C1-6 alkanoyl, benzoyl, aralkanoyl, C1-6 alkoxyalkylcarbonyl, C1-6 hydroxyalkylcarbonyl, carboxyl,
C1-6 carboxyalkyl, C1-6 carboxyalkyloxy, carbamoyl, carbamoylalkyloxy, C1-6 alkoxycarbonyl, C1-10 alkoxycar-
bonyl-C1-6 alkyl, C1-10 alkoxycarbonyl -C1-6 alkyloxy, C1-6 monoalkylaminocarbonyl, C2-6 dialkylaminocarbonyl,
hydroxyl, C1-6 alkoxy, C1-10 alkoxyalkyl, C1-10 aralkyloxyalkyl, C1-6 hydroxyalkyl, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, ureido, ureylene, C1-6 alkylsulfonylamino, phenylsulfonylamino,
C1-6 alkylsulfonyl, phenylsulfonyl, C1-6 monoalkylaminosulfonyl, C2-6 dialkylaminosulfonyl, sulfamoyl, halogeno,
C3-8 cycloalkyl, a 5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group,
a 5- to 14-membered aromatic heterocyclic group, a heterocyclic aminocarbonyl group, a heterocyclic amino-
sulfonyl group and isoxazolinyl, wherein the 5- to 14-membered non-aromatic heterocyclic group, the C6-14
aromatic hydrocarbon ring group, the 5- to 14-membered aromatic heterocyclic group and isoxazolinyl may be
independently substituted with at least one group selected from the group consisting of C1-6 alkyl, oxo, cyano,
acyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalky-
loxy, nitro, amino, C1-6 aminoalkyl, C1-6 alkylamino, C1-6 dialkylamino, C3-8 cycloalkylamino, acylamino, ureido,
ureylene, alkylsulfonylamino, alkylsulfonyl, sulfamoyl, halogeno and C3-8 cycloalkyl].

5. A compound according to claim 1 or 2 or a salt thereof, wherein Ar is a group represented by the formula:

[wherein R11 and R15 have the same definitions given above, and R16 represents (1) hydrogen or (2) a group
selected from Substituent Group H above, and R11 and R15 or R15 and R16 may bond together to form a 5- to
6-membered heterocycle optionally substituted with at least one group selected from Substituent Group F above
and optionally having 1 or 2 hetero atoms selected from N, S and O].

6. A compound according to claim 1 or 2 or a salt thereof, wherein Ar is a group represented by the formula:
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[wherein R11 and R15 have the same definitions given above, and R17 and R18 are the same or different and
each represents (1) hydrogen or (2) a group selected from Substituent Group I below, and R11 and R15, R15

and R17, R15 and R18 or R17 and R18 may bond together to form a 5- to 8-membered heterocycle optionally
substituted with at least one group selected from Substituent Group F above and optionally having 1 or 2 hetero
atoms selected from N, S and O.
<Substituent Group I> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, acyl, carbamoyl, C1-6
alkoxycarbonyl, C1-6 alkylaminocarbonyl, C1-6 aminoalkyl, sulfonyl, sulfamoyl, C3-8 cycloalkyl, a 5- to 14-mem-
bered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group and a 5- to 14-membered
aromatic heterocyclic group, each of the foregoing members being optionally substituted with at least one group
selected from Substituent Group I’ below;
<Substituent Group I’> The group consisting of C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, oxo, cyano, C1-6 cyanoalkyl,
C2-7 acyl, C1-6 alkanoyl, benzoyl, aralkanoyl, C1-6 alkoxyalkylcarbonyl, C1-6 hydroxyalkylcarbonyl, carboxyl,
C1-6 carboxyalkyl, C1-6 carboxyalkyloxy, carbamoyl, carbamoylalkyloxy, C1-6 alkoxycarbonyl, C1-10 alkoxycar-
bonyl-C1-6 alkyl, C1-10 alkoxycarbonyl -C1-6 alkyloxy, C1-6 monoalkylaminocarbonyl, C2-6 dialkylaminocarbonyl,
hydroxyl, C1-6 alkoxy, C1-10 alkoxyalkyl, C1-10 aralkyloxyalkyl, C1-6 hydroxyalkyl, C3-8 cycloalkyloxy, amino, C1-6
alkylamino, C3-8 cycloalkylamino, acylamino, ureido, ureylene, C1-6 alkylsulfonylamino, phenylsulfonylamino,
C1-6 alkylsulfonyl, phenylsulfonyl, C1-6 monoalkylaminosulfonyl, C2-6 dialkylaminosulfonyl, sulfamoyl, halogeno,
C3-8 cycloalkyl, a 5- to 14-membered non-aromatic heterocyclic group, a C6-14 aromatic hydrocarbon ring group,
a 5- to 14-membered aromatic heterocyclic group, a heterocyclic aminocarbonyl group, a heterocyclic amino-
sulfonyl group and isoxazolinyl, wherein the 5- to 14-membered non-aromatic heterocyclic group, the C6-14
aromatic hydrocarbon ring group, the 5- to 14-membered aromatic heterocyclic group and isoxazolinyl may be
independently substituted with at least one group selected from the group consisting of C1-6 alkyl, oxo, cyano,
acyl, carboxyl, carbamoyl, C1-6 alkoxycarbonyl, C1-6 alkylaminocarbonyl, hydroxyl, C1-6 alkoxy, C3-8 cycloalky-
loxy, nitro, amino, C1-6 aminoalkyl, C1-6 alkylamino, C1-6 dialkylamino, C3-8 cycloalkylamino, acylamino, ureido,
ureylene, alkylsulfonylamino, alkylsulfonyl, sulfamoyl, halogeno and C3-8 cycloalkyl].

7. A pharmaceutical composition comprising a compound according to any one of claims 1 to 6 or a salt thereof.

8. A composition according to claim 7, wherein the composition is a thrombin receptor antagonist.

9. A composition according to claim 7, wherein the composition is a thrombin receptor PAR1 antagonist.

10. A composition according to claim 7, wherein the composition is a platelet aggregation inhibitor.

11. A composition according to claim 7, wherein the composition is a proliferation inhibitor for smooth muscle cells.

12. A composition according to claim 7, wherein the composition is a proliferation inhibitor for endothelial cells, fibroblasts,
nephrocytes, osteosarcoma cells, muscle cells, cancer cells and/or glia cells.

13. Use of a compound according to any one of claims 1 to 6 or a salt thereof for the manufacture of a therapeutic agent
or prophylactic agent for thrombosis, vascular restenosis, deep venous thrombosis, pulmonary embolism, cerebral
infarction, heart disease, disseminated intravascular coagulation, hypertension, inflammatory disease, rheumatism,
glomerulonephritis, neurological disease and/or malignant tumor.

14. Use of a compound according to any one of claims 1 to 6 or a salt thereof for the manufacture of a therapeutic agent
or prophylactic agent for thrombosis, vascular restenosis, deep venous thrombosis, pulmonary embolism, cerebral
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infarction, heart disease, disseminated intravascular coagulation and/or hypertension.

15. Use of a compound according to any one of claims 1 to 6 or a salt thereof for the manufacture of a therapeutic agent
or prophylactic agent for thrombosis, vascular restenosis, deep venous thrombosis, pulmonary embolism, cerebral
infarction, heart disease, disseminated intravascular coagulation, hypertension, rheumatism, glomerulonephritis,
neurological disease and/or malignant tumor.

Patentansprüche

1. Verbindung gemäß der Formel:

wobei R1, R2 und R3 gleich oder verschieden voneinander sein können und jeweils (1) Wasserstoff, (2) Cyano,
(3) Halogen oder (4) eine Gruppe, ausgewählt aus der Substituentengruppe A unten, darstellen und R1 und R2

unter Bildung eines 5-gliedrigen Ringes miteinander verbunden sein können; R6 ist (1) Wasserstoff, (2) C1-6-Al-
kyl, (3) Acyl, (4) Carbamoyl, (5) Hydroxyl, (6) C1-6-Alkoxy, (7) C1-6-Alkyloxycarbonyloxy, (8) C3-8-Cycloalkyl,
(9) C1-6-Alkyloxycarbonyl, gegebenenfalls substituiert mit Acyloxy oder (10) eine C6-14-aromatische Kohlen-
wasserstoffringgruppe oder eine 5-bis 14-gliedrige aromatische heterocyclische Gruppe (wobei jede der vor-
hergehenden Gruppen gegebenenfalls mit mindestens einer Gruppe ausgewählt aus der Substituentengruppe
E unten substituiert sein kann); Y1 ist -CH2-; Y2 ist -CO-; und Ar ist eine Gruppe mit der Formel:

[wobei R10, R11, R12, R13 und R14 gleich oder verschieden voneinander sind und jeweils (1) Wasserstoff, (2)
Cyano, (3) Halogen, (4) Nitro oder (5) eine Gruppe, ausgewählt aus der Substituentengruppe B unten, darstellen
und R11 und R12 oder R12 und R13 unter Bildung eines 5- bis 8-gliedrigen heterocyclischen Ringes miteinander
verbunden sein können, der gegebenenfalls 1 bis 4 Heteroatome ausgewählt aus N, S und O aufweist und
gegebenenfalls mit mindestens einer Gruppe ausgewählt aus der Substituentengruppe F unten substituiert ist];
<Substituentengruppe A> Die Gruppe besteht aus C1-6-Alkyl, Alkyliden, C2-6-Alkenyl, C2-6-Alkinyl, Acyl, Car-
boxyl, Carbamoyl, C1-6-Alkoxycarbonyl, C1-6-Alkylaminocarbonyl, Hydroxyl, C1-6-Alkoxy, C3-8-Cycloalkyloxy,
Amino, C1-6-Alkylamino, C3-8-Cycloalkylamino, Acylamino, Sulfonylamino, Sulfonyl, Sulfamoyl, C3-8-Cycloalkyl,
einer 5- bis 14-gliedrigen nicht-aromatischen heterocyclischen Gruppe, einer C6-14-aromatischen Kohlenwas-
serstoffringgruppe und einer 5- bis 14-gliedrigen aromatischen heterocyclischen Gruppe, wobei jede der vor-
hergehenden Gruppen gegebenenfalls mit mindestens einer Gruppe, ausgewählt aus der Substituentengruppe
A’ unten, substituiert sein kann;
<Substituentengruppe A’> Die Gruppe besteht aus C1-6-Alkyl, C2-6-Alkenyl, C2-6-Alkinyl, Cyano, Acyl, Carboxyl,
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Carbamoyl, C1-6-Alkoxycarbonyl, C1-6-Alkylaminocarbonyl, Hydroxyl, C1-6-Alkoxy, C3-8-Cycloalkyloxy, Amino,
C1-6-Alkylamino, C3-8-Cycloalkylamino, Acylamino, Ureido, Ureylen, Sulfonylamino, Sulfonyl, Sulfamoyl, Halo-
gen, C3-8-Cycloalkyl, einer heterocyclischen Alkylgruppe, einer 5- bis 14-gliedrigen nicht-aromatischen hete-
rocyclischen Gruppe, einer C6-14-aromatischen Kohlenwasserstoffringruppe und einer 5- bis 14-gliedrigen aro-
matischen heterocyclischen Gruppe, wobei die C6-14-aromatische Kohlenstoffringgruppe und die 5- bis 14-
gliedrige aromatische heterocyclische Gruppe mit mindestens einer Gruppe ausgewählt aus der Gruppe be-
stehend aus C1-6-Alkyl, Cyano, Acyl, Carboxyl, Carbamoyl, C1-6-Alkoxycarbonyl, C1-6-Alkylaminocarbonyl, Hy-
droxyl, C1-6-Alkoxy, C3-8-Cycloalkoxy, Nitro, Amino, C1-6-Alkylamino, C3-8-Cycloalkylamino, Acylamino, Ureido,
Ureylen, Sulfonylamino, Sulfonyl, Sulfamoyl, Halogen und C3-8-Cycloalkyl substituiert sein kann;
<Substituentengruppe B> Die Gruppe besteht aus C1-6-Alkyl, C2-6-Alkenyl, C2-6-Alkinyl, Acyl, Carboxyl, Carb-
amoyl, C1-6-Alkoxycarbonyl, C1-6-Alkylaminocarbonyl, Hydroxyl, C1-6-Alkoxy, C3-8-Cycloalkyloxy, Amino,
C1-6-Aminoalkyl, C1-6-Alkylamino, C3-8-Cycloalkylamino, Acylamino, Ureido, Sulfonylamino, Sulfonyl, Sulfa-
moyl, C3-8-Cycloalkyl, einer 5- bis 14-gliedrigen nicht-aromatischen heterocyclischen Gruppe, einer C6-14-aro-
matischen Kohlenwasserstoffringgruppe und einer 5- bis 14-gliedrigen aromatischen heterocyclischen Gruppe,
wobei jede der vorhergehenden Gruppen gegebenenfalls mit mindestens einer Gruppe, ausgewählt aus der
Substituentengruppe B’ unten, substituiert sein kann;
<Substituentengruppe B’> Die Gruppe besteht aus C1-6-Alkyl, C2-6-Alkenyl, C2-6-Alkinyl, Oxo, Cyano, C1-6-Cy-
anoacyl, C2-7-Acyl, C1-6-Alkanoyl, Benzoyl, Aralkanoyl, C1-6-Alkoxyalkylcarbonyl, C1-6-Hydroxyalkylcarbonyl,
Carboxyl, C1-6-Carboxyalkyl, C1-6-Carboxyalkyloxy, Carbamoyl, Carbamoylalkyloxy, C1-6-Alkoxycarbonyl,
C1-10-Alkoxycarbonyl-C1-6-alkyl, C1-10-Alkoxycarbonyl-C1-6-alkyloxy, C1-6-Monoalkylaminocarbonyl, C2-6-Dial-
kylaminocarbonyl, Hydroxyl, C1-6-Alkoxy, C1-10-Alkoxyalkyl, C1-10-Aralkyloxyalkyl, C1-6-Hydroxyalkyl, C3-8-Cy-
cloalkyloxy, Amino, C1-6-Alkylamino, C3-8-Cycloalkylamino, Acylamino, Ureido, Ureylen, C1-6-Alkylsulfonylami-
no, Phenylsulfonylamino, C1-6-Alkylsulfonyl, Phenylsulfonyl, C1-6-Monoalkylaminosulfonyl, C2-6-Dialkylami-
nosulfonyl, Sulfamoyl, Halogen, C3-8-Cycloalkyl, einer 5- bis 14-gliedrigen nicht-aromatischen heterocyclischen
Gruppe, einer C6-14-aromatischen Kohlenwasserstoffringgruppe, einer 5- bis 14-gliedrigen aromatischen he-
terocyclischen Gruppe, einer heterocyclischen Aminocarbonylgruppe, einer heterocyclischen Aminosulfonyl-
gruppe und Isoxazolinyl, wobei die 5- bis 14-gliedrige nicht-aromatische heterocyclische Gruppe, die C6-14-aro-
matische Kohlenwasserstoffringgruppe, die 5- bis 14-gliedrige aromatische heterocyclische Gruppe und Isoxa-
zolinyl unabhängig voneinander mit mindestens einer Gruppe ausgewählt aus der Gruppe bestehend aus
C1-6-Alkyl, Oxo, Cyano, Acyl, Carboxyl, Carbamoyl, C1-6-Alkoxycarbonyl, C1-6-Alkylaminocarbonyl, Hydroxyl,
C1-6-Alkoxy, C3-8-Cycloalkyloxy, Nitro, Amino, C1-6-Aminoalkyl, C1-6-Alkylamino, C1-6-Dialkylamino, C3-8-Cy-
cloalkylamino, Acylamino, Ureido, Ureylen, Alkylsulfonylamino, Alkylsulfonyl, Sulfamoyl, Halogen und C3-8-Cy-
cloalkyl substituiert sein können;
<Substituentengruppe E> Die Gruppe besteht aus C1-6-Alkyl, Cyano, Acyl, Carboxyl, Carbamoyl, C1-6-Alkoxy-
carbonyl,C1-6-Alkylaminocarbonyl,Hydroxyl,C1-6-Alkoxy,C3-8-Cycloalkyloxy,Amino,C1-6-Alkylamino,C3-8-Cy-
cloalkylamino, Acylamino, Ureido, Ureylen, Sulfonylamino, Sulfonyl, Sulfamoyl, Halogen und C3-8-Cycloalkyl;
<Substituentengruppe F> Die Gruppe besteht aus (1) Wasserstoff, (2) Cyano, (3) Halogen, (4) Oxo und (5)
C1-6-Alkyl, Alkenyl, Alkinyl, Acyl, C1-6-Alkanoyl, Carboxyl, Carbamoyl, C1-6-Alkoxycarbonyl, C1-6-Alkylaminocar-
bonyl, Hydroxyl, C1-6-Alkoxy, C3-8-Cycloalkyloxy, Amino, Imino, C1-6-Aminoalkyl, C1-6-Alkylamino, C1-6-Dialky-
lamino, C3-8-Cycloalkylamino, Acylamino, Ureido, Sulfonylamino, Sulfonyl, Sulfamoyl, C3-8-Cycloalkyl, einer 5-
bis 14-gliedrigen nicht-aromatischen heterocyclischen Gruppe, einer C6-14-aromatischn Kohlenwasserstoffring-
gruppe und einer 5-bis 14-gliedrigen aromatischen heterocyclischen Gruppe (wobei jede der vorhergehenden
Gruppen gegebenenfalls mit mindestens einer Gruppe, ausgewählt aus der Substituentengruppe F’ unten,
substituiert sein kann);
<Substituentengruppe F’> Die Gruppe besteht aus C1-6-Alkyl, Oxo, Cyano, Acyl, Carboxyl, Carbamoyl, C1-6-Alk-
oxycarbonyl, Benzyloxycarbonyl, C1-6-Alkylaminocarbonyl, Hydroxyl, C1-6-Alkoxy, C3-8-Cycloalkyloxy, Amino,
C1-6-Alkylamino, C3-8-Cycloalkylamino, Acylamino, Ureido, Ureylen, C1-6-Alkylsulfonylamino, C1-6-Alkylsulfo-
nyl, Sulfamoyl, Halogen, C3-8-Cycloalkyl, einer 5- bis 14-gliedrigen nicht-aromatischen heterocyclischen Grup-
pe, einer C6-14-aromatischen Kohlenwasserstoffringgruppe und einer 5- bis 14-gliedrigen aromatischen hete-
rocyclischen Gruppe;

oder ein Salz davon.

2. Verbindung gemäß Anspruch 1 oder ein Salz davon, wobei R1, R2 und R3 gleich oder verschieden voneinander
sein können und jeweils C1-6-Alkyl, C2-6-Alkenyl oder C1-6-Alkoxy darstellen, wobei jede der vorhergehenden Grup-
pen gegebenenfalls mit mindestens einer Gruppe, ausgewählt aus der Substituentengruppe A" unten, substituiert
sein kann:
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<Substituentengruppe A"> Die Gruppe besteht aus C1-6-Alkyl, Acyl, Carboxyl, C1-6-Alkoxycarbonyl, C1-6-Alky-
laminocarbonyl, Hydroxyl, C1-6-Alkoxy, C1-6-Alkylamino, einer C6-14-aromatischen Kohlenwasserstoffringgrup-
pe und einer 5- bis 14-gliedrigen aromatischen heterocyclischen Gruppe, wobei die C6-14-aromatische Kohlen-
wasserstoffringruppe und die 5-bis 14-gliedrige aromatische heterocyclische Gruppe mit mindestens einer
Gruppe ausgewählt aus der Gruppe bestehend aus C1-6-Alkyl, Carboxyl, C1-6-Alkoxycarbonyl, C1-6-Alkylami-
nocarbonyl, Hydroxyl, C1-6-Alkoxy, Nitro, C1-6-Alkylamino, Acylamino, Sulfonylamino und Halogen substituiert
sein kann; R6 ist eine Gruppe, ausgewählt aus der Gruppe bestehend aus Wasserstoff, C1-6-Alkyl und C1-6-Al-
kyloxycarbonyl, gegebenenfalls substituiert mit Acyloxy; Y1 ist -(CH2)m- [wobei m 1 ist]; Y2 ist -CO-; und Ar ist
eine Gruppe gemäß der Formel:

[wobei R10, R11, R12, R13 und R14, die gleich oder verschieden voneinander sind, und jeweils eine Gruppe
darstellen,ausgewählt aus der Gruppe bestehend aus Wasserstoff, C1-6-Alkyl, Hydroxyl, C1-6-Alkoxy, C1-6-Al-
kylamino, C3-8-Cycloalkylamino, Acylamino, einer 5-bis 14-gliedrigen nicht-aromatischen heterocyclischen
Gruppe und C1-6-Alkoxycarbonyloxy, und R11 und R12 oder R12 oder R13 können unter Bildung eines 5- bis 8-
gliedrigen Heterozykluses miteinander verbunden sein, (i) gegebenenfalls mit 1 bis 4 Heteroatomen ausgewählt
aus N, S und O, und (ii) gegebenenfalls substituiert mit mindestens einer Gruppe ausgewählt aus der Gruppe
bestehend aus Cyano, Oxo und C1-6-Alkyl, Acyl, C1-6-Alkanoyl, Carboxyl, Carbamoyl, C1-6-Alkoxycarbonyl,
C1-6-Alkylaminocarbonyl, Hydroxyl, C1-6-Alkoxy, C3-8-Cycloalkyloxy, Amino, C1-6-Alkylamino, Sulfonyl und einer
5- bis 14-gliedrigen nicht-aromatischen heterocyclischen Gruppe (wobei jede der vorhergehenden Gruppen
gegebenenfalls mit mindestens einer Gruppe, ausgewählt aus der Substituentengruppe F" unten, substituiert
sein kann:
<Substituentengruppe F"> Die Gruppe besteht aus C1-6-Alkyl, Oxo, Cyano, Acyl, Carboxyl und C1-6-Alkoxy)].

3. Verbindung gemäß Anspruch 1 oder 2, oder einem Salz davon, wobei R10 und R14 Wasserstoff sind.

4. Verbindung gemäß Anspruch 1 oder 2, oder einem Salz davon, wobei Ar eine Gruppe ist gemäß der Formel:

[wobei R11 und R13 die gleichen Bedeutungen wie oben angegeben haben, und R15 ist (1) Wasserstoff oder
(2) eine Gruppe, ausgewählt aus der Substituentengruppe H unten, und R11 und R15 können unter Bildung
eines 5- bis 8-gliedrigen Heterozykluses miteinander verbunden sein, gegebenenfalls substituiert mit minde-
stens einer Gruppe, ausgewählt aus der Substituentengruppe F oben und gegebenenfalls mit ein oder zwei
Heteroatomen, ausgewählt aus N, S und O.
<Substituentengruppe H> Die Gruppe besteht aus C1-6-Alkyl, C2-6-Alkenyl, C2-6-Alkinyl, Acyl, C1-6-Alkoxycar-
bonyl,Aminocarbonyl,C1-6-Alkylaminocarbonyl,C3-8-Cycloalkyl,C1-6-Aminoalkyl,Sulfonyl,C3-8-Cycloalkylami-
no, einer 5-bis 14-gliedrigen nicht-aromatischen heterocyclischen Gruppe, einer C6-14-aromatischen Kohlen-



EP 1 391 456 B1

107

5

10

15

20

25

30

35

40

45

50

55

wasserstoffringgrupe und einer 5- bis 14-gliedrigen aromatischen heterocyclischen Gruppe, wobei jede der
vorhergehenden Gruppen gegebenenfalls mit mindestens einer Gruppe ausgewählt aus der Substituenten-
gruppe H’ unten, substituiert sein kann;
<Substituentengruppe H’> Die Gruppe besteht aus C1-6-Alkyl, C2-6-Alkenyl, C2-6-Alkinyl, Oxo, Cyano, C1-6-Cy-
anoalkyl, C2-7-Acyl, C1-6-Alkanoyl, Benzoyl, Aralkanoyl, C1-6-Alkoxyalkylcarbonyl, C1-6-Hydroxyalkylcarbonyl,
Carboxyl, C1-6-Carboxyalkyl, C1-6-Carboxyalkyloxy, Carbamoyl, Carbamoylalkyloxy, C1-6-Alkoxycarbonyl,
C1-10-Alkoxycarbonyl-C1-6-alkyl, C1-10-Alkoxycarbonyl-C1-6-alkyloxy, C1-6-Monoalkylaminocarbonyl, C2-6-Dial-
kylaminocarbonyl, Hydroxyl, C1-6-Alkoxy, C1-10-Alkoxyalkyl, C1-10-Aralkyloxylalkyl, C1-6-Hydroxyalkyl, C3-8-Cy-
cloalkyloxy, Amino, C1-6-Alkylamino, C3-8-Cycloalkylamino, Acylamino, Ureido, Ureylen, C1-6-Alkylsulfonylami-
no, Phenylsulfonylamino, C1-6-Alkylsulfonyl, Phenylsulfonyl, C1-6-Monoalkylaminosulfonyl, C2-6-Dialkylami-
nosulfonyl, Sulfamoyl, Halogen, C3-8-Cycloalkyl, einer 5- bis 14-gliedrigen nicht-aromatischen heterocyclischen
Gruppe, einer C6-14-aromatischen Kohlenwasserstoffringgruppe, einer heterocyclischen Aminocarbonylgrup-
pe, einer heterocyclischen Aminosulfonylgruppe und Isoxazolinyl, wobei die 5- bis 14-gliedrige nicht-aromati-
sche heterocyclische Gruppe, die C6-14-aromatische Kohlenwasserstoffringgruppe, die 5- bis 14-gliedrige aro-
matische heterocyclische Gruppe und Isoxazolinyl unabhängig voneinander mit mindestens einer Gruppe aus-
gewählt aus der Gruppe bestehend aus C1-6-Alkyl, Oxo, Cyano, Acyl, Carboxyl, Carbamoyl, C1-6-Alkoxycarbo-
nyl, C1-6-Alkylaminocarbonyl, Hydroxyl, C1-6-Alkoxy, C3-8-Cycloalkyloxy, Nitro, Amino, C1-6-Aminoalkyl, C1-6-Al-
kylamino, C1-6-Dialkylamino, C3-8-Cycloalkylamino, Acylamino, Ureido, Ureylen, Alkylsulfonylamino, Alkylsul-
fonyl, Sulfamoyl, Halogen und C3-8-Cycloalkyl substituiert sein kann].

5. Verbindung gemäß Anspruch 1 oder 2, oder einem Salz davon, wobei Ar eine Gruppe ist gemäß der Formel

[wobei R11 und R15 die gleichen Bedeutungen wie oben angegeben aufweisen, und R16 (1) Wasserstoff oder
(2) eine Gruppe, ausgewählt aus der Substituentengruppe H oben darstellt, und R11 und R15 oder R15 und R16

können unter Bildung eines 5- oder 6-gliedrigen Heterozykluses miteinander verbunden sein, gegebenenfalls
substituiert mit mindestens einer Gruppe, ausgewählt aus der Substituentengruppe F oben und gegebenenfalls
mit ein oder zwei Heteroatomen, ausgewählt aus N, S und O].

6. Verbindung gemäß Anspruch 1 oder 2, oder einem Salz davon, wobei Ar eine Gruppe ist gemäß Formel:

[wobei R11 und R15 die gleichen Bedeutungen aufweisen wie oben, und R17 und R18 gleich oder verschieden
voneinander sind und jeweils (1) Wasserstoff oder (2) eine Gruppe, ausgewählt aus der Substituentengruppe
I unten darstellen, und R11 und R15, R15 und R17, R15 und R18 oder R17 und R18 unter Bildung eines 5- bis 8-
gliedrigen Heterozykluses miteinander verbunden sein können, gegebenenfalls substituiert mit mindestens
einer Gruppe, ausgewählt aus der Substituentengruppe F oben und gegebenenfalls mit 1 oder 2 Heteroatomen,
ausgewählt aus N, S und O.
<Substituentengruppe I> Die Gruppe besteht aus C1-6-Alkyl, C2-6-Alkenyl, C2-6-Alkinyl, Acyl, Carbamoyl,
C1-6-Alkoxycarbonyl, C1-6-Alkylaminocarbonyl, C1-6-Aminoalkyl, Sulfonyl, Sulfamoyl, C3-8-Cycloalkyl, einer 5-



EP 1 391 456 B1

108

5

10

15

20

25

30

35

40

45

50

55

bis 14-gliedrigen nicht-aromatischen heterocyclischen Gruppe, einer C6-14-aromatischen Kohlenwasserstoff-
ringgruppe und einer 5- bis 14-gliedrigen aromatischen heterocyclischen Gruppe, wobei jede der vorhergehen-
den Gruppen gegebenenfalls mit mindestens einer Gruppe, ausgewählt aus der Substituentengruppe I’ unten,
substituiert sein kann;
<Substituentengruppe I’> Die Gruppe besteht aus C1-6-Alkyl, C2-6-Alkenyl, C2-6-Alkinyl, Oxo, Cyano, C1-6-Cy-
anoalkyl, C2-7-Acyl, C1-6-Alkanoyl, Benzoyl, Aralkanoyl, C1-6-Alkoxyalkylcarbonyl, C1-6-Hydroxyalkylcarbonyl,
Carboxyl, C1-6-Carboxyalkyl, C1-6-Carboxyalkyloxy, Carbamoyl, Carbamoylalkyloxy, C1-6-Alkoxycarbonyl,
C1-10-Alkoxycarbonyl-C1-6-alkyl, C1-10-Alkoxycarbonyl-C1-6-alkyloxy, C1-6-Monoalkylaminocarbonyl, C2-6-Dial-
kylaminocarbonyl, Hydroxyl, C1-6-Alkoxy, C1-10-Alkoxyalkyl, C1-10-Aralkyloxyalkyl, C1-6-Hydroxyalkyl, C3-8-Cy-
cloalkyloxy, Amino, C1-6-Alkylamino, C3-8-Cycloalkylamino, Acylamino, Ureido, Ureylen, C1-6-Alkylsulfonylami-
no, Phenylsulfonylamino, C1-6-Alkylsulfonyl, Phenylsulfonyl, C1-6-Monoalkylaminosulfonyl, C2-6-Dialkylami-
nosulfonyl, Sulfamoyl, Halogen, C3-8-Cycloalkyl, einer 5- bis 14-gliedrigen nicht-aromatischen heterocyclischen
Gruppe, einer C6-14-aromatischen Kohlenwasserstoffringgruppe, einer 5- bis 14-gliedrigen aromatischen he-
terocyclischen Gruppe, einer heterocyclischen Aminocarbonylgruppe, einer heterocyclischen Aminosulfonyl-
gruppe und Isoxazolinyl, wobei die 5- bis 14-gliedrige nicht-aromatische heterocyclische Gruppe, die C6-14-aro-
matiche Kohlenwasserstoffringruppe, die 5- bis 14-gliedrige aromatische heterocyclische Gruppe und Isoxa-
zolinyl unabhängig voneinander mit mindestens einer Gruppe ausgewählt aus der Gruppe bestehend aus
C1-6-Alkyl, Oxo, Cyano, Acyl, Carboxyl, Carbamoyl, C1-6-Alkoxycarbonyl, C1-6-Alkylaminocarbonyl, Hydroxyl,
C1-6-Alkoxy, C3-8-Cycloalkyloxy, Nitro, Amino, C1-6-Aminoalkyl, C1-6-Alkylamino, C1-6-Dialkylamino, C3-8-Cy-
cloalkylamino, Acylamino, Ureido, Ureylen, Alkylsulfonylamino, Alkylsulfonyl, Sulfamoyl, Halogen und C3-8-Cy-
cloalkyl substituiert sein können].

7. Pharmazeutische Zusammensetzung, enthaltend eine Verbindung gemäß einem der Ansprüche 1 bis 6 oder einem
Salz davon.

8. Zusammensetzung gemäß Anspruch 7, wobei die Zusammensetzung ein Thrombinrezeptorantagonist ist.

9. Verbindung gemäß Anspruch 7, wobei die Zusammensetzung ein Thrombinrezeptor PAR1-Antagonist ist.

10. Verbindung gemäß Anspruch 7, wobei die Zusammensetzung ein Plättchenaggregationsinhibitor ist.

11. Zusammensetzung gemäß Anspruch 7, wobei die Zusammensetzung ein Proliferationsinhibitor für glatte Muskel-
zellen ist.

12. Zusammensetzung gemäß Anspruch 7, wobei die Zusammensetzung ein Proliferationsinhibitor für Endothelzellen,
Fibroblasten, Nephrozyten, Osteosarkomzellen, Muskelzellen, Krebszellen und/oder Glia-Zellen ist.

13. Verwendung einer Verbindung gemäß einem der Ansprüche 1 bis 6 oder einem Salz davon zur Herstellung eines
therapeutischen oder eines prophylaktischen Mittels für Thrombose, vaskuläre Restenose, tiefe Venenthrombose,
Lungenembolie, zerebraler Infarkt, Herzerkrankung, disseminierte intravaskuläre Koagulation, Bluthochdruck, Ent-
zündungserkrankung, Rheumatismus, Glomerulonephritis, neurologische Erkrankung und/oder maligner Tumor.

14. Verwendung einer Verbindung gemäß einem der Ansprüche 1 bis 6 oder einem Salz davon zur Herstellung eines
therapeutischen oder eines prophylaktischen Mittels für Thrombose, vaskuläre Restenose, tiefe Venenthrombose,
Lungenembolie, zerebraler Infarkt, Herzerkrankung, disseminierte intravaskuläre Koagulation und/oder Bluthoch-
druck.

15. Verwendung einer Verbindung gemäß einem der Ansprüche 1 bis 6 oder einem Salz davon zur Herstellung eines
therapeutischen oder prophylaktischen Mittels für Thrombose, vaskuläre Restenose, tiefe Venenthrombose, Lun-
genembolie, zerebraler Infarkt, Herzerkrankung, disseminierte intravaskuläre Koagulation, Bluthochdruck, Rheu-
matismus, Glomerulonephritis, neurologische Erkrankung und/oder maligner Tumor.

Revendications

1. Composé représenté par la formule
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dans laquelle R1, R2 et R3 peuvent être identiques ou différents et représentent chacun (1) hydrogène, (2)
cyano, (3) halogène ou (4) un groupe choisi dans le groupe de substituants A ci-dessous, et R1 et R2 peuvent
être liés entre eux pour former un cycle de 5 chaînons; R6 représente (1) hydrogène, (2) alkyle en C1-C6, (3)
acyle, (4) carbamoyle, (5) hydroxyle, (6) alcoxy en C1-C6, (7) alkyloxycarbonyloxy en C1-C6, (8) cycloalkyle en
C3-C8, (9) alkyloxycarbonyle en C1-C6 éventuellement substitué par acyloxy ou (10) un groupe cyclique hydro-
carboné aromatique en C6-C14 ou un groupe hétérocyclique aromatique de 5 à 14 chaînons (chacun des
membres précédents étant éventuellement substitué par au moins un groupe choisi dans le groupe de substi-
tuants E ci-dessous); Y1 représente -CH2-; Y2 représente -CO-; et Ar représente un groupe représenté par la
formule:

[dans laquelle R10, R11, R12, R13 et R14 sont identiques ou différents et représentent chacun (1) hydrogène,
(2) cyano, (3) halogène, (4) nitro ou (5) un groupe choisi dans le groupe de substituants B ci-dessous, et R11

et R12 ou R12 et R13 peuvent se lier entre eux pour former un hétérocycle de 5 à 8 chaînons ayant éventuellement
1 à 4 hétéroatomes choisis parmi N, S et O et éventuellement substitué par au moins un groupe choisi dans
le groupe de substituants F ci-dessous].
<Groupe de substituants A>: groupe constitué par: alkyle en C1-C6, alkylidène, alcényle en C2-C6, alcynyle en
C2-C6, acyle, carboxyle, carbamoyle, alcoxycarbonyle en C1-C6, alkylaminocarbonyle en C1-C6, hydroxyle,
alcoxy en C1-C6, cycloalkyloxy en C3-C8, amino, alkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino,
sulfonylamino, sulfonyle, sulfamoyle, cycloalkyle en C3-C8, un groupe hétérocyclique non aromatique de 5 à
14 chaînons, un groupe cyclique hydrocarboné aromatique en C6-C14, et un groupe hétérocyclique aromatique
de 5 à 14 chaînons, chacun des membres précédents étant éventuellement substitué par au moins un groupe
choisi dans le groupe de substituants A’ ci-dessous;
<Groupe de substituants A’>: groupe constitué par: alkyle en C1-C6, alcényle en C2-C6, alcynyle en C2-C6,
cyano, acyle, carboxyle, carbamoyle, alcoxycarbonyle en C1-C6, alkylaminocarbonyle en C1-C6, hydroxyle,
alcoxy en C1-C6, cycloalkyloxy en C3-C8, amino, alkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino,
uréido, uréylène, sulfonylamino, sulfonyle, sulfamoyle, halogène, cycloalkyle en C3-C8, un groupe alkyle hété-
rocyclique, un groupe hétérocyclique non aromatique de 5 à 14 chaînons, un groupe cyclique hydrocarboné
aromatique en C6-C14 et un groupe hétérocyclique aromatique de 5 à 14 chaînons, le groupe cyclique hydro-
carboné aromatique en C6-C14 et le groupe hétérocyclique aromatique de 5 à 14 chaînons pouvant être subs-
titués par au moins un groupe choisi dans le groupe constitué par alkyle en C1-C6, cyano, acyle, carboxyle,
carbamoyle, alcoxycarbonyle en C1-C6, alkylaminocarbonyle en C1-C6, hydroxyle, alcoxy en C1-C6, cycloalk-
yloxy en C3-C8, nitro, amino, alkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino, uréido, uréylène,
sulfonylamino, sulfonyle, sulfamoyle, halogène et cycloalkyle en C3-C8;
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<Groupe de substituants B>: groupe constitué par: alkyle en C1-C6, alcényle en C2-C6, alcynyle en C2-C6,
acyle, carboxyle, carbamoyle, alcoxycarbonyle en C1-C6, alkylaminocarbonyle en C1-C6, hydroxyle, alcoxy en
C1-C6, cycloalkyloxy en C3-C8, amino, aminoalkyle en C1-C6, alkylamino en C1-C6, cycloalkylamino en C3-C8,
acylamino, uréido, sulfonylamino, sulfonyle, sulfamoyle, cycloalkyle en C3-C8, un groupe hétérocyclique non
aromatique de 5 à 14 chaînons, un groupe cyclique hydrocarboné aromatique en C6-C14 et un groupe hétéro-
cyclique aromatique de 5 à 14 chaînons, chacun des membres précédents étant éventuellement substitué par
au moins un groupe choisi dans le groupe de substituants B’ ci-dessous;
<Groupe de substituants B’> Groupe constitué par: alkyle en C1-C6, alcényle en C2-C6, alcynyle en C2-C6, oxo,
cyano, cyanoacyle en C1-C6, acyle en C2-C7, alcanoyle en C1-C6, benzoyle, aralcanoyle, alcoxyalkylcarbonyle
en C1-C6, hydroxyalkylcarbonyle en C1-C6, carboxyle, carboxyalkyle en C1-C6, carboxyalkyloxy en C1-C6,
carbamoyle, carbamoylalkyloxy, alcoxycarbonyle en C1-C6, alcoxycarbonyl en C1-C10-alkyle en C1-C6, alcoxy-
carbonyl en C1-C10-alkyloxy en C1-C6,monoalkylaminocarbonyle en C1-C6, dialkylaminocarbonyle en C2-C6,
hydroxyle, alcoxy en C1-C6, alcoxyalkyle en C1-C10, aralkyloxyalkyle en C1-C10, hydroxyalkyle en C1-C6, cy-
cloalkyloxy en C3-C8, amino, alkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino, uréido, uréylène,
alkylsulfonylamino en C1-C6, phénylsulfonylamino, alkylsulfonyle en C1-C6, phénylsulfonyle, monoalkylamino-
sulfonyle en C1-C6, dialkylaminosulfonyle en C2-C6, sulfamoyle, halogéno, cycloalkyle en C3-C8, un groupe
hétérocyclique non aromatique de 5 à 14 chaînons, un groupe cyclique hydrocarboné aromatique en C6-C14,
un groupe hétérocyclique aromatique de 5 à 14 chaînons, un groupe aminocarbonyle hétérocyclique, un groupe
aminosulfonyle hétérocyclique, et isoxazolinyle, le groupe hétérocyclique non aromatique de 5 à 14 chaînons,
le groupe cyclique hydrocarboné aromatique en C6-C14, le groupe hétérocyclique aromatique de 5 à 14 chaînons
et l’isoxazolinyle pouvant être substitués par au moins un groupe choisi dans le groupe constitué par alkyle en
C1-C6, oxo, cyano, acyle, carboxyle, carbamoyle, alcoxycarbonyle en C1-C6, alkylaminocarbonyle en C1-C6,
hydroxyle, alcoxy en C1-C6, cycloalkyloxy en C3-C8, nitro, amino, aminoalkyle en C1-C6, alkylamino en C1-C6,
dialkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino, uréido, uréylène, alkylsulfonylamino, alkylsulfo-
nyle, sulfamoyle, halogéno et cycloalkyle en C3-C8;
<Groupe de substituants E>: groupe constitué par alkyle en C1-C6, cyano, acyle, carboxyle, carbamoyle, al-
coxycarbonyle en C1-C6, alkylaminocarbonyle en C1-C6, hydroxyle, alcoxy en C1-C6, cycloalkyloxy en C3-C8,
amino, alkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino, uréido, uréylène, sulfonylamino, sulfonyle,
sulfamoyle, halogéno et cycloalkyle en C3-C8;
<Groupe de substituants F>: groupe constitué par: (1) hydrogène, (2) cyano, (3) halogène, (4) oxo et (5) alkyle
en C1-C6, alcényle, alcynyle, acyle, alcanoyle en C1-C6, carboxyle, carbamoyle, alcoxycarbonyle en C1-C6,
alkylaminocarbonyle en C1-C6, hydroxyle, alcoxy en C1-C6, cycloalkyloxy en C3-C8, amino, imino, aminoalkyle
en C1-C6, alkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino, uréido, sulfonylamino, sulfonyle, sulfa-
moyle, cycloalkyle en C3-C8, un groupe hétérocyclique non aromatique de 5 à 14 chaînons, un groupe cyclique
hydrocarboné aromatique en C6-C14 et un groupe hétérocyclique aromatique de 5 à 14 chaînons (chacun des
membres précédents étant éventuellement substitué par au moins un groupe choisi dans le groupe de substi-
tuants F’ ci-dessous);
<Groupe de substituants F’>: groupe constitué par alkyle en C1-C6, oxo, cyano, acyle, carboxyle, carbamoyle,
alcoxycarbonyle en C1-C6, benzyloxycarbonyle, alkylaminocarbonyle en C1-C6, hydroxyle, alcoxy en C1-C6,
cycloalkyloxy en C3-C8, amino, alkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino, uréido, uréylène,
alkylsulfonylamino en C1-C6, alkylsulfonyle en C1-C6, sulfamoyle, halogéno, cycloalkyle en C3-C8, un groupe
hétérocyclique non aromatique de 5 à 14 chaînons, un groupe cyclique hydrocarboné aromatique en C6-C14
et un groupe hétérocyclique aromatique de 5 à 14 chaînons,

ou un de ses sels.

2. Composé selon la revendication 1 ou un de ses sels, dans lequel R1, R2 et R3 peuvent être identiques ou différents
et représentent chacun alkyle en C1-C6, alcényle en C2-C6 ou alcoxy en C1-C6, chacun des membres précédents
étant éventuellement substitué par au moins un groupe choisi dans le groupe de substituants A" ci-dessous:

<Groupe de substituants A">: groupe constitué par alkyle en C1-C6, acyle, carboxyle, alcoxycarbonyle en C1-C6,
alkylaminocarbonyle en C1-C6, hydroxyle, alcoxy en C1-C6, alkylamino en C1-C6, un groupe cyclique hydro-
carboné aromatique en C6-C14 et un groupe hétérocyclique aromatique de 5 à 14 chaînons, le groupe cyclique
hydrocarboné aromatique en C6-C14 et le groupe hétérocyclique aromatique de 5 à 14 chaînons pouvant être
substitués par au moins un groupe choisi dans le groupe constitué par alkyle en C1-C6, carboxyle, alcoxycar-
bonyle en C1-C6, alkylaminocarbonyle en C1-C6, hydroxyle, alcoxy en C1-C6, nitro, alkylamino en C1-C6, acy-
lamino, sulfonylamino et halogéno; R6 représente un groupe choisi dans le groupe constitué par hydrogène,
alkyle en C1-C6 et alkyloxycarbonyle en C1-C6 éventuellement substitué par acyloxy; Y1 représente -(CH2)m-
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[où m représente 1]; Y2 représente -CO-; et Ar est un groupe représenté par la formule

[dans laquelle R10, R11, R12, R13 et R14 sont identiques ou différents et représentent chacun un groupe choisi
dans le groupe constitué par hydrogène, alkyle en C1-C6, hydroxyle, alcoxy en C1-C6, alkylamino en C1-C6,
cycloalkylamino en C3-C8, acylamino, un groupe hétérocyclique non aromatique de 5 à 14 chaînons et alky-
loxycarbonyloxy en C1-C6, et R11 et R12 ou R12 et R13 peuvent se lier entre eux pour former un hétérocycle de
5 à 8 chaînons (i) ayant éventuellement 1 à 4 hétéroatomes choisis parmi N, S et O et (ii) éventuellement
substitué par au moins un groupe choisi dans le groupe constitué par cyano, oxo et alkyle en C1-C6, acyle,
alcanoyle en C1-C6, carboxyle, carbamoyle, alcoxycarbonyle en C1-C6, alkylaminocarbonyle en C1-C6, hy-
droxyle, alcoxy en C1-C6, cycloalkyloxy en C3-C8, amino, alkylamino en C1-C6, sulfonyle et un groupe hétéro-
cyclique non aromatique de 5 à 14 chaînons (chacun des membres précédents étant éventuellement substitué
par au moins un groupe choisi dans le groupe de substituants F" ci-dessous:
<Groupe de substituants F">: groupe constitué par alkyle en C1-C6, oxo, cyano, acyle, carboxyle et alcoxy en
C1-C6)].

3. Composé selon la revendication 1 ou 2 ou un de ses sels, dans lequel R10 et R14 sont l’hydrogène.

4. Composé selon la revendication 1 ou 2 ou un de ses sels, dans lequel Ar est un groupe représenté par la formule:

[dans laquelle R11 et R13 ont les mêmes définitions que ci-dessus, et R15 représente (1) l’hydrogène ou (2) un
groupe choisi dans le groupe de substituants H ci-dessous, et R11 et R15 peuvent se lier entre eux pour former
un hétérocycle de 5 à 8 chaînons éventuellement substitué par au moins un groupe choisi dans le groupe de
substituants F ci-dessus et ayant éventuellement 1 à 2 hétéroatomes choisis parmi N, SetO.
<Groupe de substituants H>: groupe constitué par alkyle en C1-C6, alcényle en C2-C6, alcynyle en C2-C6, acyle,
alcoxycarbonyle en C1-C6, aminocarbonyle, alkylaminocarbonyle en C1-C6, cycloalkyle en C3-C8, aminoalkyle
en C1-C6, sulfonyle, cycloalkylamino en C3-C8, un groupe hétérocyclique non aromatique de 5 à 14 chaînons,
un groupe cyclique hydrocarboné aromatique en C6-C14, et un groupe hétérocyclique aromatique de 5 à 14
chaînons, chacun des membres précédents étant éventuellement substitué par au moins un groupe choisi dans
le groupe de substituants H’ ci-dessous;
<Groupe de substituants H’>: groupe constitué par alkyle en C1-C6, alcényle en C2-C6, alcynyle en C2-C6, oxo,
cyano, cyanoalkyle en C1-C6, acyle en C2-C7, alcanoyle en C1-C6, benzoyle, aralcanoyle, alcoxyalkylcarbonyle
en C1-C6, hydroxyalkylcarbonyle en C1-C6, carboxyle, carboxyalkyle en C1-C6, carboxyalkyloxy en C1-C6,
carbamoyle, carbamoylalkyloxy, alcoxycarbonyle en C1-C6, alcoxycarbonyle en C1-C10-alkyle en C1-C6, al-
coxycarbonyle en C1-C10-alkyloxy en C1-C6, monoalkylaminocarbonyle en C1-C6, dialkylaminocarbonyle en
C2-C6, hydroxyle, alcoxy en C1-C6, alcoxyalkyle en C1-C10, aralkyloxyalkyle en C1-C10, hydroxyalkyle en C1-C6,
cycloalkyloxy en C3-C8, amino, alkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino, uréido, uréylène,



EP 1 391 456 B1

112

5

10

15

20

25

30

35

40

45

50

55

alkylsulfonylamino en C1-C6, phénylsulfonylamino, alkylsulfonyle en C1-C6, phénylsulfonyle, monoalkylsulfo-
nylamino en C1-C6, dialkylaminosulfonyle en C2-C6, sulfamoyle, halogéno, cycloalkyle en C3-C8, un groupe
hétérocyclique non aromatique de 5 à 14 chaînons, un groupe hétérocyclique aromatique de 5 à 14 chaînons,
un groupe cyclique hydrocarboné aromatique en C6-C14, un groupe aminocarbonyle hétérocyclique, un groupe
aminosulfonyle hétérocyclique et isoxazolyle, le groupe hétérocyclique non aromatique de 5 à 14 chaînons, le
groupe cyclique hydrocarboné aromatique en C6-C14, le groupe hétérocyclique aromatique de 5 à 14 chaînons
et l’isoxazolinyle pouvant être substitués indépendamment par au moins un groupe choisi dans le groupe
constitué par alkyle en C1-C6, oxo, cyano, acyle, carboxyle, carbamoyle, alcoxycarbonyle en C1-C6, alkylami-
nocarbonyle en C1-C6, hydroxyle, alcoxy en C1-C6, cycloalkyloxy en C3-C8, nitro, amino, aminoalkyle en C1-C6,
alkylamino en C1-C6, dialkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino, uréido, uréylène, alkylsul-
fonylamino, alkylsulfonyle, sulfamoyle, halogéno et cycloalkyle en C3-C8].

5. Composé selon la revendication 1 ou 2 ou un de ses sels, dans lequel Ar est un groupe représenté par la formule:

[dans laquelle R11 et R12 ont les mêmes définitions que ci-dessus, et R16 représente (1) l’hydrogène ou (2) un
groupe choisi dans le groupe de substituants H ci-dessus, et R11 et R15 ou R15 et R16 peuvent se lier entre eux
pour former un hétérocycle de 5 à 6 chaînons éventuellement substitué par au moins un groupe choisi dans le
groupe de substituants F ci-dessus et ayant éventuellement 1 ou 2 hétéroatomes choisis parmi N, S et O].

6. Composé selon la revendication 1 ou 2 ou un de ses sels, dans lequel Ar est un groupe représenté par la formule:

[dans laquelle R11 et R15 ont les mêmes définitions que ci-dessus, et R17 et R18 sont identiques ou différents
et représentent chacun (1) l’hydrogène ou (2) un groupe choisi dans le groupe de substituants 1 ci-dessous,
et R11 et R15, R15 et R17, R15 et R18 ou R17 et R18 peuvent se lier entre eux pour former un hétérocycle de 5
à 8 chaînons éventuellement substitué par au moins un groupe choisi dans le groupe de substituants F ci-
dessus et ayant éventuellement 1 ou 2 hétéroatomes choisis parmi N, S et O.
< Groupe de substituants I>: groupe constitué par alkyle en C1-C6, alcényle en C2-C6, alcynyle en C2-C6, acyle,
carbamoyle, alcoxycarbonyle en C1-C6, alkylaminocarbonyle en C1-C6, aminoalkyle en C1-C6, sulfonyle, sul-
famoyle, cycloalkyle en C3-C8, un groupe hétérocyclique non aromatique de 5 à 14 chaînons, un groupe cyclique
hydrocarboné aromatique en C6-C14 et un groupe hétérocyclique aromatique de 5 à 14 chaînons, chacun des
membres précédents étant éventuellement substitué par au moins un groupe choisi dans le groupe de substi-
tuants I’ci-dessous:
<Groupe de substituants I’>: groupe constitué par alkyle en C1-C6, alcényle en C2-C6, alcynyle en C2-C6, oxo,
cyano, cyanoalkyle en C1-C6, acyle en C2-C7, alcanoyle en C1-C6, benzoyle, aralcanoyle, alcoxyalkylcarbonyle
en C1-C6, hydroxyalkylcarbonyle en C1-C6, carboxyle, carboxyalkyle en C1-C6, carboxyalkyloxy en C1-C6,
carbamoyle, carbamoylalkyloxy, alcoxycarbonyle en C1-C6, alcoxycarbonyle en C1-C10-alkyle en C1-C6, al-
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coxycarbonyle en C1-C10-alkyloxy en C1-C6, monoalkylaminocarbonyle en C1-C6, dialkylaminocarbonyle en
C2-C6, hydroxyle, alcoxy en C1-C6, alcoxyalkyle en C1-C10, aralkyloxyalkyle en C1-C10, hydroxyalkyle en C1-C6,
cycloalkyloxy en C3-C8, amino, alkylamino en C1-C6, cycloalkylamino en C3-C8, acylamino, uréido, uréylène,
alkylsulfonylamino en C1-C6, phénylsulfonylamino, alkylsulfonyle en C1-C6, phénylsulfonyle, monoalkylamino-
sulfonyle en C1-C6, dialkylaminosulfonyle en C2-C6, sulfamoyle, halogéno, cycloalkyle en C3-C8, un groupe
hétérocyclique non aromatique de 5 à 14 chaînons, un groupe cyclique hydrocarboné aromatique en C6-C14,
un groupe hétérocyclique aromatique de 5 à 14 chaînons, un groupe aminocarbonyle hétérocyclique, un groupe
aminosulfonyle hétérocyclique et isoxazolinyle, le groupe hétérocyclique non aromatique de 5 à 14 chaînons,
le groupe cyclique hydrocarboné aromatique en C6-C14, le groupe hétérocyclique aromatique de 5 à 14 chaînons
et l’isoxazolinyle pouvant être substitués indépendamment par au moins un groupe choisi dans le groupe
constitué par alkyle en C1-C6, oxo, cyano, acyle, carboxyle, carbamoyle, alcoxycarbonyle en C1-C6, alkylami-
nocarbonyle en C1-C6, hydroxyle, alcoxy en C1-C6, cycloalkyloxy en C3-C8, nitro, amino, aminoalkyle en C1-C6,
alkylamino en C1-C6, dialkylamino en C2-C6, cycloalkylamino en C3-C8, acylamino, uréido, uréylène, alkylsul-
fonylamino, alkylsulfonyle, sulfamoyle, halogéno et cycloalkyle en C3-C8].

7. Composition pharmaceutique comprenant un composé selon l’une quelconque des revendications 1 à 6 ou un de
ses sels.

8. Composition selon la revendication 7, la composition étant un antagoniste d’un récepteur de la thrombine.

9. Composition selon la revendication 7, la composition étant un antagoniste du récepteur de la thrombine PAR1.

10. Composition selon la revendication 7, la composition étant un inhibiteur de l’agrégation des plaquettes.

11. Composition selon la revendication 7, la composition étant un inhibiteur de la prolifération des cellules des muscles
lisses.

12. Composition selon la revendication 7, la composition étant un inhibiteur de la prolifération des cellules endothéliales,
des fibroblastes, des néphrocytes, des cellules d’ostéosarcome, des cellules musculaires, des cellules cancéreuses
et/ou des cellules gliales.

13. Utilisation d’un composé selon l’une quelconque des revendications 1 à 6 ou d’un de ses sels pour la fabrication
d’un agent thérapeutique ou d’un agent prophylactique pour la thrombose, la resténose vasculaire, la thrombose
veineuse profonde, l’embolie pulmonaire, l’infarctus cérébral, les cardiopathies, la coagulation intravasculaire dis-
séminée, l’hypertension, les maladies inflammatoires, les rhumatismes, la glomérulonéphrite, les maladies neuro-
logiques et/ou les tumeurs malignes.

14. Utilisation d’un composé selon l’une quelconque des revendications 1 à 6 ou d’un de ses sels pour la fabrication
d’un agent thérapeutique ou d’un agent prophylactique pour la thrombose, la resténose vasculaire, la thrombose
veineuse profonde, l’embolie pulmonaire, l’infarctus cérébral, les cardiopathies, la coagulation intravasculaire dis-
séminée et/ou l’hypertension.

15. Utilisation d’un composé selon l’une quelconque des revendications 1 à 6 ou d’un de ses sels pour la fabrication
d’un agent thérapeutique ou d’un agent prophylactique pour la thrombose, la resténose vasculaire, la thrombose
veineuse profonde, l’embolie pulmonaire, l’infarctus cérébral, les cardiopathies, la coagulation intravasculaire dis-
séminée, l’hypertension, les rhumatismes, la glomérulonéphrite, les maladies neurologiques et/ou les tumeurs
malignes.
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